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I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING THE COST-EFFECTIVENESS
OF REMEDIAL ALTERNATIVES FOR THE IRON MOUNTAIN MINE SITE:

1. FINAL REMEDIAL INVESTIGATION REPORT, IRON MOUNTAIN MINE, NEAR REDDING, CALIFORNIA,
CH2M HILL, AUGUST 1985.

2. PUBLIC COMMENT FEASIBILITY STUDY, IRON MOUNTAIN MINE, REDDING, CALIFORNIA, CH2M
HILL, AUGUST 2, 1985.

3. PUBLIC COMMENT FEASIBILITY STUDY ADDENDUM, IRON MOUNTAIN MINE, REDDING, CALIFORNIA,
DATED JULY 25, 1986.

4. RESPONSIVENESS SUMMARY, DATED SEPTEMBER 1986.

5. SUMMARY OF REMEDIAL ALTERNATIVE SELECTION, SEPTEMBER 19, 1986.

#DE
DECLARATIONS:

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF
1980 (CERCLA) AND THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP) 40
CFR PART 300 ET.SEQ., I HAVE DETERMINED THAT THE OPERABLE UNIT REMEDY PREVIOUSLY IDENTIFIED IS A
COMPONENT OF WHAT WILL BE THE APPROPRIATE FUND-FINANCED ACTION FOR THIS SITE IN ACCORDANCE WITH
SECTION 300.68 (J) OF THE NCP.  THESE ARE COMPONENTS OF A FINAL EPA REMEDY THAT WILL PROVIDE
ADEQUATE PROTECTION OF THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

THE SELECTED OPERABLE UNIT, AND ULTIMATELY THE FINAL REMEDY, WILL NOT MEET ALL THE REQUIREMENTS
OF THE CLEAN WATER ACT (CWA) 33 U.S.C. SS1251 ET.SEQ. AND, THEREFORE, IS SOMEWHAT LESS
PROTECTIVE THAN THE REMEDIAL ACTION ALTERNATIVE THAT COMPLIES WITH ALL FEDERAL AND STATE
REGULATIONS.  THE REASON IS THAT FEDERAL WATER QUALITY STANDARDS WILL BE MET IN THE SACRAMENTO
RIVER BELOW KESWICK DAM BUT NOT IN THE IMMEDIATE RECEIVING WATERS AS REQUIRED BY THE CWA.  ALSO,
IF TREATMENT IS REQUIRED, NOT ALL POINT SOURCE DISCHARGES WILL RECEIVE BEST AVAILABLE TECHNOLOGY
AND NOT ALL NON-POINT SOURCES WILL BE ADDRESSED THROUGH BEST MANAGEMENT PRACTICES.  HOWEVER, THE
FINAL REMEDY IS EXPECTED TO BE SUBSTANTIALLY EFFECTIVE IN MINIMIZING THE DISCHARGE OF HEAVY
METALS FROM THE SITE WHICH WOULD THREATEN PUBLIC HEALTH AND WELFARE OR THE ENVIRONMENT.  I HAVE
DETERMINED THAT THE LEVEL OF PROTECTION PROVIDED BY THE OPERABLE UNIT MOST EFFECTIVELY MITIGATES
AND MINIMIZES THREATS TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE
ENVIRONMENT CONSIDERING THE NEED FOR ADDITIONAL PROTECTION AT THIS SITE AND THE AMOUNT OF MONEY
THAT MAY BE AVAILABLE IN THE HAZARDOUS SUBSTANCE TRUST FUND TO RESPOND TO OTHER SITES WHICH
PRESENT OR MAY PRESENT A THREAT TO PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  I HAVE ALSO
DETERMINED THAT THE SELECTED REMEDY IS THAT REMEDY WHICH MOST CLOSELY APPROACHES THE LEVEL OF
PROTECTION PROVIDED BY APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL REQUIREMENTS CONSIDERING
THE SPECIFIC FUND-BALANCED SUM OF MONEY AVAILABLE FOR THE IRON MOUNTAIN MINE SITE. 

THE STATE OF CALIFORNIA HAS BEEN CONSULTED AND AGREES WITH THE APPROVED OPERABLE UNIT AND EPA'S
STRATEGY LEADING TO THE IMPLEMENTATION OF A FINAL REMEDY.  ALL ASPECTS OF THE IRON MOUNTAIN MINE
REMEDY WILL BE IMPLEMENTED IN A PHASED APPROACH, WITH THE ENLARGEMENT OF SPRING CREEK DEBRIS DAM
(SCDD) BEING THE LAST COMPONENT REMEDY CONSTRUCTED.  THE REASON FOR THIS IS THAT THE ACTUAL
EFFECTIVENESS OF THE OTHER COMPONENT SOURCE CONTROL, TREATMENT, AND WATER MANAGEMENT
ALTERNATIVES WILL NOT BE KNOWN UNTIL EACH COMPONENT HAS BEEN INSTALLED AND MONITORED.  ONLY
UNTIL THESE ACTIONS ARE COMPLETED WILL EPA KNOW THE EXACT ENLARGEMENT OF SCDD NEEDED TO ENSURE
THAT PROJECT CLEANUP OBJECTIVES WILL BE MET.  THEREFORE, THIS ROD WILL AUTHORIZE ENLARGEMENT OF
SCDD, BUT EPA WILL NOT BEGIN THE REMEDIAL ACTION PHASE UNTIL THE EFFECTIVENESS OF OTHER
COMPONENT REMEDIES HAS BEEN DETERMINED. THE OPERABLE UNIT WILL REQUIRE FUTURE OPERATION AND



MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED EFFECTIVENESS OF THE ALTERNATIVES. THESE
ACTIVITIES WILL BE CONSIDERED PART OF THE APPROVED ACTION AND ELIGIBLE FOR TRUST FUND MONIES FOR
A PERIOD NOT TO EXCEED ONE YEAR.

I HAVE DETERMINED THAT A HYDROGEOLOGIC INVESTIGATION AND A FIELD-SCALE PILOT DEMONSTRATION TEST
TO DETERMINE THE TECHNICAL FEASIBILITY OF INJECTING LOW-DENSITY CELLULAR CONCRETE INTO THE
UNDERGROUND MINE WORKINGS, ARE APPROPRIATE NEXT STEPS IN DETERMINING THE SCOPE OF THE FINAL
REMEDY FOR IRON MOUNTAIN MINE.  EPA BELIEVES THAT LOW-DENSITY CELLULAR CONCRETE MAY CONSTITUTE A
PERMANENT APPROACH TO THE REDUCTION OF ACID MINE DRAINAGE FORMATION.

10/3/86                         J. WINSTON PORTER
DATE                            ASSISTANT ADMINISTRATOR
                                OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE.



SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

SITE:   IRON MOUNTAIN MINE
REGION: IX.

#SLD
I. SITE LOCATION AND DESCRIPTION

IRON MOUNTAIN MINE IS LOCATED IN THE SOUTHEASTERN FOOTHILLS OF THE KLAMATH MOUNTAINS,
APPROXIMATELY NINE MILES NORTHWEST OF THE CITY OF REDDING, CALIFORNIA (SEE FIGURE 1).  BETWEEN
THE 1860'S AND 1962, IRON MOUNTAIN MINE WAS PERIODICALLY MINED FOR IRON, SILVER, GOLD, COPPER,
ZINC, AND PYRITE.  THE MINE AREA IS LOCATED ON 4,400 ACRES OF PROPERTY THAT INCLUDES UNDERGROUND
WORKINGS, AN OPEN PIT MINING AREA, WASTE ROCK DUMPS, AND TAILINGS PILES.  THE RUGGED TOPOGRAPHY
OF THE AREA IS TYPICAL OF A MOUNTAINOUS REGION WITH STEEP SLOPES BISECTED BY STREAMS. ELEVATIONS
RANGE FROM 600 FEET ON THE SACRAMENTO RIVER SEVERAL MILES EAST OF THE MINE, TO 3,800 FEET ON TOP 
OF IRON MOUNTAIN.  THE CLIMATE OF THE IRON MOUNTAIN AREA IS CHARACTERIZED BY WARM, DRY SUMMERS
AND COOL, RAINY WINTERS.

IRON MOUNTAIN AVERAGES 70-80 INCHES OF PRECIPITATION PER YEAR, MOST OF IT FALLING IN THE FORM OF
RAIN BETWEEN THE MONTHS OF NOVEMBER AND APRIL.  SNOW ACCUMULATION OF SEVERAL INCHES IS COMMON
ABOVE THE 2,000 FOOT ELEVATION DURING THE NOVEMBER-MARCH STORMS, BUT USUALLY MELTS IN A FEW
DAYS.

IRON MOUNTAIN IS DRAINED BY BOULDER CREEK TO THE NORTH, AND SLICKROCK CREEK TO THE SOUTH OF THE
MINE.  BOULDER CREEK, A PERENNIAL STREAM, RECEIVES A PORTION OF ITS FLOWS FROM THE LAWSON AND
RICHMOND ADITS VIA THEIR MINE PORTALS.  SLICKROCK CREEK, AN INTERMITTENT STREAM, RECEIVES
DISCHARGES FROM UNDERGROUND SEEPAGE ASSOCIATED WITH OLD MINE AND/OR NO. 8 MINE AND FLOWS FROM
STORM WATER DRAINAGE FROM THE BRICK FLAT PIT AREA.  A DEBRIS SLIDE DIVERTED THE ORIGINAL
SLICKROCK CREEK DRAINAGE AND BURIED ADITS FROM WHICH ACID MINE DRAINAGE IS EMANATING.  TWO
COPPER CEMENTATION PLANTS ARE LOCATED ON SITE AND FUNCTION TO REMOVE COPPER FROM CONTROLLED
FLOWS, SUCH AS THOSE COLLECTED FROM MINE PORTALS AND CONVEYED TO THE PLANTS BY A SYSTEM OF
FLUMES. UNCONTROLLED FLOWS SUCH AS SURFACE RUNOFF CONTAINING ACID AND HEAVY METALS ARE
DISCHARGED DIRECTLY TO RECEIVING WATERS WITHOUT TREATMENT.

SLICKROCK AND BOULDER CREEKS FLOW SOUTHEASTWARD INTO SPRING CREEK.  THE SPRING CREEK DEBRIS DAM
AND RESERVOIR WERE BUILT IN 1963 AS PART OF THE CENTRAL VALLEY PROJECT (CVP).  SINCE 1963, THE
WASTE HAS BEEN COLLECTED IN SPRING CREEK RESERVOIR AND SUBSEQUENTLY METERED INTO KESWICK
RESERVOIR.  THE FLOW RELEASES OF THE WASTE FROM THE SPRING CREEK RESERVOIR IS DETERMINED BY THE
AMOUNT OF "DILUTION" WATER BEING RELEASED BY THE U.S. BUREAU OF RECLAMATION FROM SHASTA LAKE.  A
PRINCIPLE OBJECTIVE IN OPERATING THE RESERVOIR IS TO CONTROL THE DISCHARGE OF THE CONTAMINATED
WATER SUCH THAT RELEASES UPSTREAM FROM SHASTA LAKE PROVIDE SUFFICIENT DILUTION TO MEET CURRENT
ESTABLISHED LEVELS FOR COPPER, ZINC, AND CADMIUM IN THE SACRAMENTO RIVER.  SPRING CREEK DRAINS
INTO KESWICK RESERVOIR WHICH WAS FORGED BY THE CONSTRUCTION OF THE KESWICK DAM ON THE SACRAMENTO
RIVER.  FLAT CREEK, WHICH ALSO DRAINS A PORTION OF THE MINING COMPLEX, ENTERS KESWICK RESERVOIR
JUST UPSTREAM OF SPRING CREEK.  THE SACRAMENTO RIVER IS A VALUABLE FISHERIES RESOURCE AND IS
USED AS A SOURCE OF DRINKING WATER BY THE CITY OF REDDING (POPULATION: APPROXIMATELY 50,000
PEOPLE).

II. OVERVIEW OF THE PROBLEM

MINERALIZED ZONES THAT HAVE EXTENSIVE UNDERGROUND WORKINGS FROM PAST MINING ACTIVITIES ARE THE
PRIMARY SOURCE OF CONTAMINATION. AS RAIN FALLS ON THE GROUND ABOVE THE MINERALIZED ZONES, IT
INFILTRATES INTO THE UNDERGROUND MINE WORKINGS WHERE IT MIXES WITH GROUNDWATER, AND THEN PASSES
THROUGH THE ORE ZONE.  AS THE GROUNDWATER PASSES THROUGH THE ORE, SULFURIC ACID IS PRODUCED, AND



HIGH CONCENTRATIONS OF COPPER, ZINC, AND CADMIUM ARE LEACHED FROM THE MINERALIZED ZONE.  THE
RESULTING HEAVY METALS-LADEN ACIDIC WATERS ARE REFERRED TO AS ACID MINE DRAINAGE (AMD).

THE AMD IS EVENTUALLY DISCHARGED THROUGH MINE ADITS (ACCESS TUNNELS ENTERING THE OREBODY AND
USED DURING UNDERGROUND MINING ACTIVITIES) OR GROUNDWATER SEEPAGE INTO STREAMS IN THE SPRING
CREEK WATERSHED (SLICKROCK CREEK AND BOULDER CREEK).  THE AMD MIXES WITH RUNOFF FROM THE SPRING
CREEK WATERSHED AND FLOWS INTO SPRING CREEK RESERVOIR.  THIS RESERVOIR SERVES TO CONTROL
DISCHARGES FROM THE SPRING CREEK WATERSHED INTO THE SACRAMENTO RIVER. 

DURING PERIODS OF HEAVY WINTER RAIN, HIGH VOLUMES OF RUNOFF ARE PRODUCED FROM THE SPRING CREEK
WATERSHED.  THIS ALSO COINCIDES WITH HIGH PRODUCTION OF AMD FROM IRON MOUNTAIN MINE.  AT THESE
TIMES, RELEASES FROM SHASTA LAKE ARE FREQUENTLY REDUCED TO MAXIMIZE STORAGE BEHIND SHASTA DAM
AND TO PREVENT DOWNSTREAM FLOODING OF THE SACRAMENTO RIVER.  WHEN HIGH RUNOFF CAUSES THE SPRING
CREEK RESERVOIR TO EXCEED CAPACITY, UNCONTROLLED SPILLS HAVE OCCURRED. UNDER THESE CONDITIONS,
THE RELEASES FROM SHASTA LAKE ARE AT TIMES NOT SUFFICIENT TO PROVIDE ADEQUATE DILUTION OF THE
UNCONTROLLED DISCHARGE FROM THE RESERVOIR.  AS A RESULT, LEVELS OF COPPER, ZINC, AND CADMIUM
EXCEEDING LETHAL CONCENTRATIONS FOR AQUATIC LIFE PERIODICALLY OCCUR IN THE SACRAMENTO RIVER. 
THE LAST MAJOR ADULT FISH KILL OCCURRED IN 1969 WHEN AN ESTIMATED 200,000 SALMON WERE KILLED. 
MORE OFTEN, SUBLETHAL CONCENTRATIONS OCCUR THAT HAVE DETRIMENTAL EFFECTS ON SOME AQUATIC
SPECIES, INCLUDING REDUCED RATES OF GROWTH, INTERFERENCE WITH PHYSIOLOGICAL PROCESSES   
NECESSARY FOR SUCCESSFUL MIGRATION, AND INHIBITION OF GILL FUNCTION. PAST INVESTIGATIONS IN THE
IRON MOUNTAIN MINE AREA HAVE DOCUMENTED THE FOLLOWING ENVIRONMENTAL CONDITIONS WHICH NOW EXIST
AND WILL CONTINUE AS A RESULT OF TOXIC DRAINAGE FROM IRON MOUNTAIN MINE: 

1. HEAVY METAL CONTAMINATION OF BOULDER CREEK, SLICKROCK CREEK, FLAT CREEK, AND PORTIONS OF 
SPRING CREEK, CAUSING THE ELIMINATION OF AQUATIC LIFE AND ALL OTHER BENEFICIAL USES OF
THESE WATERCOURSES DOWNSTREAM OF IRON MOUNTAIN MINE.

2. HEAVY METAL CONTAMINATION OF KESWICK RESERVOIR, CAUSING PERIODIC FISH KILLS AND A
SIGNIFICANT REDUCTION IN FISH AND AQUATIC INVERTEBRATES AND UNSIGHTLY DEPOSITS OF METALLIC
SLUDGES IN THE LOWER ONE AND ONE-HALF MILES OF THE RESERVOIR DOWNSTREAM OF SPRING CREEK. 
THIS CONTAMINATION HAS REDUCED, IF NOT ELIMINATED, RECREATIONAL USES OF THE LOWER
RESERVOIR.

3. PERIODIC FISH KILLS IN KESWICK RESERVOIR AND IN THE SACRAMENTO RIVER DOWNSTREAM OF KESWICK
DAM CAUSED BY UNCONTROLLED SPILLS OF CONTAMINATED WATER FROM SPRING CREEK RESERVOIR.  IN
ADDITION, THERE ARE REPEATED INSTANCES WHEN THE LC50 LEVELS FOR JUVENILE SALMON AND
STEELHEAD IN THE SACRAMENTO RIVER BELOW KESWICK DAM ARE EXCEEDED.  THESE INSTANCES ARE
CAUSED BY UNCONTROLLED SPILLS AT SPRING CREEK RESERVOIR.  IN ADDITION, SHORT-TERM EXPOSURE
(6-8 HOURS) TO HIGH CONCENTRATIONS OF HEAVY METALS OCCURS BELOW KESWICK DAM FROM NORMAL
WATER RELEASES AT SPRING CREEK RESERVOIR DURING THE SPRING CREEK POWERHOUSE START-UP.

4. ACCUMULATION OF COPPER AND CADMIUM IN THE TISSUE OF RESIDENT FISH BELOW KESWICK DAM AT
LEVELS WHICH GREATLY EXCEED THE STATEWIDE NORM AND WHICH SUGGEST ADVERSE REPRODUCTIVE AND
OTHER PHYSIOLOGICAL IMPACTS.  IN THE CASE OF CADMIUM, THE LEVELS IN FISH TISSUE BELOW
KESWICK DAM ARE OVER FIVE TIMES THE STATEWIDE NORM. 

5. TEMPORARY DISCONTINUATION OF DOMESTIC WATER FROM THE SACRAMENTO RIVER FOR PRECAUTIONARY
REASONS DURING UNCONTROLLED SPILL EVENTS AT SPRING CREEK RESERVOIR.

6. OCCASIONAL LOSS OF LARGE VOLUMES OF FRESH WATER IN STORAGE WHEN THE U.S. BUREAU OF
RECLAMATION HAS HAD TO RELEASE WATER FROM SHASTA DAM TO DILUTE HIGH CONCENTRATIONS OF
HEAVY METALS SPILLING FROM SPRING CREEK RESERVOIR.
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III. SITE HISTORY

A. MINING HISTORY

IRON MOUNTAIN MINE IS THE SOUTHERNMOST MINE IN THE WEST SHASTA MINING DISTRICT, AN AREA MINED
SINCE THE EARLY 1860'S FOR SILVER, GOLD, COPPER, ZINC, AND PYRITE.  ALTHOUGH VARIOUS PARTS OF
IRON MOUNTAIN MINE WERE DEVELOPED AS SEPARATE MINES, IT IS GENERALLY BELIEVED THAT THE MASSIVE
SULFIDE DEPOSITS ARE PART OF ONE OREBODY WHICH HAS BEEN SEGMENTED BY FAULTING. IRON MOUNTAIN
MINE WAS FIRST SECURED FOR POSSIBLE FUTURE VALUE AS A SOURCE OF IRON ORE IN 1865.  SILVER ORE
WAS DISCOVERED IN 1879, AND LIMITED DEVELOPMENT AND MINING OF IRON MOUNTAIN MINE'S GOSSAN (OXIDE
ORES) CAPS BEGAN.  A SMALL MILLING AND LEACHING FACILITY WAS CONSTRUCTED IN THE MID-1880'S TO
PROCESS THE GOSSAN MATERIAL FOR SILVER RECOVERY.  IN 1895, THE IRON MOUNTAIN MINE PROPERTY WAS
SOLD TO BRITISH-OWNED MOUNTAIN MINING COMPANY, LTD., FOLLOWING DISCOVERY OF MASSIVE COPPER
SULFIDE DEPOSITS.  MINING OF THE ORE CONTINUED UNDER THE NEW OWNERSHIP UNTIL 1897, WHEN THE
PROPERTY WAS TRANSFERRED TO MOUNTAIN COPPER COMPANY, LTD., OF LONDON, ENGLAND.

THE OLD MINE OREBODY WAS THE FIRST MASSIVE SULFIDE ORE TO BE MINED FOR COMMERCIAL RECOVERY OF
COPPER AT IMM.  CONSTRUCTION OF A SMELTER AND A NARROW-GAUGE RAILWAY TO TRANSPORT THE ORE FROM
THE MINE TO THE SMELTER WAS COMPLETED IN 1896.

BETWEEN 1902 AND 1908, SEVERAL LAWSUITS WERE BROUGHT AGAINST MOUNTAIN COPPER COMPANY.  PRIVATE
PROPERTY OWNERS AND THE U.S. FOREST RESERVE SUED MOUNTAIN COPPER FOR DESTRUCTION OF
VEGETATION BY OPERATION OF THE KESWICK SMELTER, AND AN INJUNCTION WAS OBTAINED PROHIBITING THE
ROASTING OF ORE.  SMELTING WAS GRADUALLY TRANSFERRED TO RICHMOND, CALIFORNIA, AND IN 1907 THE
KESWICK SMELTER WAS COMPLETELY SHUT DOWN.  MOUNTAIN COPPER COMPLETED A NEW SMELTER AND
PROCESSING PLANT IN MARTINEZ, CALIFORNIA IN 1908.

THE NUMBER 8 OREBODY, UNDERLYING THE OLD MINE OREBODY, WAS DISCOVERED IN 1907.  THE NUMBER 8
MINE WAS DEVELOPED CONCURRENTLY WITH THE HORNET PYRITE MINE ON THE NORTHEAST SIDE OF THE
MOUNTAIN. BEGINNING IN 1900, PYRITE ORE FROM THE OLD MINE, AND LATER THE HORNET MINE, WAS SOLD
FOR THE PRODUCTION OF SULFURIC ACID. PROCESS RESIDUES WERE RETURNED TO MOUNTAIN COPPER COMPANY'S
KESWICK SMELTER FOR RECOVERY OF THE COPPER, GOLD, AND SILVER. THE PROCEDURE WAS GREATLY
SIMPLIFIED WITH COMPLETION OF MOUNTAIN COPPER'S MARTINEZ PLANT IN 1908.  THE MARTINEZ PLANT WAS
COMPLETE WITH COPPER SMELTER, AN ACID PLANT, AND FACILITIES FOR MANUFACTURING COMMERCIAL
FERTILIZERS.

IN 1914-15, CALIFORNIA'S FIRST COPPER FLOTATION MILL WAS COMPLETED AT MINNESOTA, ON THE IRON
MOUNTAIN RAILWAY.  THE MILL OPERATED UNTIL MARCH 1919, WHEN IT WAS CLOSED BECAUSE OF LOW COPPER
PRICES.  A NEARLY FLAT AREA, LATER REFERRED TO AS MINNESOTA FLATS, WAS USED FOR TAILINGS
DISPOSAL DURING THE OPERATION OF THE MILL.  PYRITE ORE TAILINGS WERE ALSO DEPOSITED AT MINNESOTA
FLATS DURING LATER PERIODS OF MINING.

IN 1920, A NEW CRUSHING AND SCREENING PLANT WAS PUT INTO OPERATION NEAR THE HORNET MINE TO
REPLACE THE CRUSHING OPERATIONS AT KESWICK.  IT WAS OPERATED UNTIL 1943.  AN AERIAL TRAMWAY WAS
COMPLETED IN 1921 TO TRANSPORT THE ORE TO MATHESON, A FEW MILES NORTH OF KESWICK ON THE SOUTHERN
PACIFIC RAILROAD LINE.

IN 1928, AS THE COPPER MARKET IMPROVED, THE MINNESOTA MILL WAS RECONSTRUCTED JUST BELOW THE
NUMBER 8 MINE PORTAL.  HOWEVER, TAILINGS DISPOSAL IN THE STEEP CANYON WAS A MAJOR PROBLEM; A
TAILINGS DAM BUILT ON SLICKROCK CREEK RECEIVED NUMEROUS COMPLAINTS FROM THE CALIFORNIA FISH AND
GAME COMMISSION.  THE DAM WAS DESTROYED BY FLOODS IN 1933, AND THE OPERATION WAS SHUT DOWN DUE
TO DECLINING COPPER PRICES.  A 250-TON/DAY CYANIDE LEACH PLANT WAS CONSTRUCTED IN 1929 TO
RECOVER SILVER AND GOLD FROM THE GOSSAN IN THE AREA OF THE OLD MINE OREBODY.  THE GOSSAN WAS



MINED BY OPEN-PIT METHODS, WITH TAILINGS STORAGE IN HOGTOWN GULCH, ADJACENT TO SLICKROCK CREEK. 
AN ESTIMATED 2.6 MILLION TONS OF GOSSAN WAS MINED FROM 1929 TO 1942.  THE TAILINGS INITIALLY
STORED IN HOGTOWN GULCH, WERE REPORTED TO HAVE AN IRON CONTENT OF 50 TO 55 PERCENT; DURING
LATER  PERIODS, THE CONTENT WAS REPORTED TO BE AS LOW AS 30 TO 35 PERCENT.

MINING OF THE COPPER-ZINC ORE IN THE RICHMOND AND MATTIE OREBODIES WAS BEGUN IN 1942.  HIGH
WARTIME METALS PRICES PROMPTED CONSTRUCTION OF A COPPER-ZINC FLOTATION PLANT AT THE RICHMOND
PORTAL.  THE PLANT OPERATED FROM 1943 TO 1947.  UNDERGROUND MINING OF THE RICHMOND OREBODY ENDED
IN 1956.

IN 1955, A LARGE LANDSLIDE COMPOSED OF MINE MILL TAILINGS FILLED THE SLICKROCK CREEK CANYON TO A
REPORTED DEPTH OF ABOUT 80 FEET, COVERING TWO MINE PORTALS (NUMBER 8 AND OLD MINE).

THE BRICK FLAT OREBODY WAS MINED BY OPEN-PIT METHODS BETWEEN 1955 AND 1962.  THE FIRST PYRITE
WAS MINED IN 1956 AFTER THE REMOVAL OF 2.5 MILLION TONS OF OVERBURDEN.  ALL MINING OPERATIONS
WERE DISCONTINUED IN 1963.

THE IRON MOUNTAIN PROPERTY WAS PURCHASED FROM MOUNTAIN COPPER COMPANY BY STAUFFER CHEMICAL
COMPANY IN 1967.  THE PROPERTY WAS SUBSEQUENTLY SOLD TO IRON MOUNTAIN MINES, INC., IN 1976.
THERE HAS BEEN SOME CORE SAMPLING, BUT THERE IS NO EVIDENCE THAT MINING HAS OCCURRED UNDER THE
CURRENT OWNERSHIP.

B. PREVIOUS REMEDIAL ACTIONS

SEVERAL ACTIONS HAVE BEEN TAKEN THAT HAVE HAD AN EFFECT ON THE INCIDENCE AND SEVERITY OF AND
PROBLEMS AT IRON MOUNTAIN MINE. THESE MEASURES, ALTHOUGH LESSENING THE POLLUTION PROBLEMS
SOMEWHAT, HAVE NOT BEEN SUCCESSFUL IN ELIMINATING THE CONDITIONS DISCUSSED ON PAGE 4 OF THIS
DOCUMENT.

1. COPPER CEMENTATION PLANTS

IN 1940, MOUNTAIN COPPER COMPANY, LTD., CONSTRUCTED A COPPER CEMENTATION PLANT TO RECOVER COPPER
FROM MINE DRAINAGE IN THE BOULDER CREEK DRAINAGE AREA.  IN THE CEMENTATION PROCESS, SCRAP IRON
IS CONTACTED WITH THE AMD RESULTING IN THE PRECIPITATION OF COPPER AND DISSOLUTION OF THE SCRAP
IRON.

THE BOULDER PLANT AND A SIMILAR PLANT IN THE SLICKROCK DRAINAGE, WHICH WAS CONSTRUCTED BY IRON
MOUNTAIN MINES, INC., IN 1977, HAVE BEEN OPERATED INTERMITTENTLY TO RECOVER COPPER FROM THE AMD,
THEREBY REDUCING CONCENTRATIONS OF COPPER IN SPRING CREEK AND THE SACRAMENTO RIVER.  THE COPPER
CEMENTATION PLANTS REMOVE APPROXIMATELY 300 POUNDS PER DAY (ANNUAL AVERAGE) OF COPPER FROM THE
AMD WHEN PROPERLY OPERATED.  ZINC AND CADMIUM, AND OTHER ELEMENTS ARE NOT REMOVED BY THIS
TREATMENT METHOD.

2. SPRING CREEK DEBRIS DAM

THE SCDD WAS CONSTRUCTED IN PART TO HELP PREVENT TOXIC CONCENTRATIONS OF METALS AND CONSEQUENT
FISHKILLS AS A RESULT OF DISCHARGES OF AMD TO KESWICK RESERVOIR.  THE OBJECTIVE IS TO RELEASE
AMD FROM SCDD AT A RATE WHICH WILL RESULT IN SAFE METAL CONCENTRATIONS BELOW KESWICK DAM.  THE
DEBRIS DAM HAS NOT BEEN ENTIRELY EFFECTIVE IN ACHIEVING THIS OBJECTIVE, PARTICULARLY DURING 
PERIODS OF HIGH PRECIPITATION WHICH CAN PRODUCE RUNOFF THAT EXCEEDS STORAGE CAPACITY OF SCDD. 
THIS RESULTS IN UNCONTROLLED SPILLS OF AMD.  WHEN SACRAMENTO RIVER BASE-FLOW IS BEING STORED AT
THE SAME TIME TO CONSERVE WATER IN SHASTA LAKE OR TO MINIMIZE DOWNSTREAM FLOODING, THESE ACID
METAL-LADEN FLOWS FROM SCDD ARE NOT DILUTED SUFFICIENTLY TO PREVENT FISHKILLS, ESPECIALLY IN THE
EARLY LIFE STAGES OF FISH.



IN 1980, A  MEMORANDUM OF UNDERSTANDING (MOU) WAS DEVELOPED BETWEEN THE STATE WATER RESOURCES
CONTROL BOARD (SWRCB), U.S. BUREAU OF RECLAMATION (USBR), AND THE CALIFORNIA DEPARTMENT OF FISH
AND GAME (CDFG) FOR THE PURPOSE OF MINIMIZING THE SPRING CREEK TOXICITY PROBLEM.

AS PART OF THIS MOU, THE USBR AGREED TO OPERATE THE SPRING CREEK DEBRIS DAM AND SHASTA DAM WATER
MANAGEMENT SYSTEM IN SUCH A MANNER THAT, TO THE EXTENT POSSIBLE, SUFFICIENT DILUTION WATER WOULD
BE AVAILABLE TO ENSURE THAT STATE WATER QUALITY CRITERIA BELOW KESWICK DAM WOULD BE MET.

ALSO, UNDER THE AGREEMENT, THE CDFG WAS TO CONDUCT FISH TOXICITY TESTS TO PROVIDE A BASIS FOR
PERMANENT TOXICITY CRITERIA, RELEASE SCHEDULES, AND WATER QUALITY OBJECTIVE.  AFTER TWO YEARS OF
INTENSIVE LABORATORY AND FIELD WORK, THE CDFG IDENTIFIED THE FOLLOWING LEVELS OF METALS BELOW
WHICH PROTECT ALL LIFE STAGES OF ANADROMOUS SALMON AND STEELHEAD BELOW KESWICK DAM: COPPER (5.6
UG/L); ZINC (16.0 UG/L); AND CADMIUM (0.22 UG/L). THESE RECOMMENDED LEVELS WERE ADOPTED BY THE
REGIONAL WATER QUALITY CONTROL BOARD AS BASIN PLAN OBJECTIVES FOR THE KESWICK DAM AREA AND
APPROVED BY THE STATE WATER RESOURCES CONTROL BOARD (SWRCB) IN AUGUST 1984.  THESE OBJECTIVES
WERE APPROVED BY EPA ON AUGUST 7, 1985 UNDER SECTION 303 OF THE CLEAN WATER ACT.

THE REGIONAL BOARD, ACTING ON BEHALF OF THE SWRCB, WAS RESPONSIBLE FOR UNDERTAKING ENVIRONMENTAL
STUDIES DESIGNED TO IDENTIFY THE MOST FEASIBLE MEANS OF MITIGATING THE PROBLEM THROUGH SOURCE
CONTROL.  THE MOU MAY BE REVISED ONCE REMEDIAL ACTION IS COMPLETED AT IRON MOUNTAIN MINE.

IV. EPA INVOLVEMENT

IN JUNE 1981, THE STATE OF CALIFORNIA SUBMITTED THE IRON MOUNTAIN MINE SITE AS A CANDIDATE FOR
THE INTERIM PRIORITIES LIST (IPL).  WHEN THE IPL WAS RELEASED IN OCTOBER 1981, IRON MOUNTAIN
MINE APPEARED IN THE FOURTH DECADE OF CANDIDATE SITES. LATER, ON AUGUST 31, 1982, THE STATE
SUBMITTED IRON MOUNTAIN MINE AS A CANDIDATE FOR THE NATIONAL PRIORITIES LIST (NPL).  ON DECEMBER
30, 1982, EPA PROPOSED THE IRON MOUNTAIN MINE SITE FOR INCLUSION ON THE NPL.  ON SEPTEMBER 8,
1983, THROUGH FINAL RULEMAKING, THE SITE WAS INCLUDED ON THE NPL.

IN SEPTEMBER 1983, EPA COMMENCED A REMEDIAL INVESTIGATION AND FEASIBILITY STUDY (RI/FS).  THE
PURPOSE OF THE RI WAS TO ASSESS THE MAJOR SOURCES OF CONTAMINATION LEAVING THE SITE AND COLLECT
DATA NEEDED TO IDENTIFY AND EVALUATE POTENTIAL REMEDIES. DURING THE FS, THE POTENTIAL REMEDIES
WERE EVALUATED ACCORDING TO TECHNICAL, ENVIRONMENTAL, PUBLIC HEALTH, INSTITUTIONAL, AND COST
CRITERIA.

A. REMEDIAL INVESTIGATION (RI)

A COMPREHENSIVE INVESTIGATION FOR THE IRON MOUNTAIN MINE SITE WAS CONDUCTED BETWEEN SEPTEMBER
1983 AND APRIL 1985 TO DETERMINE THE NATURE, CAUSE AND EXTENT OF THE ENVIRONMENTAL AND POTENTIAL
PUBLIC HEALTH IMPACTS FROM PAST AND CONTINUING DISCHARGES OF AMD.  THE EXTENT OF THE SURFACE AND
GROUND WATER CONTAMINATION WAS ESTABLISHED THROUGH:

1. WEEKLY SAMPLING OF THE FIVE MAJOR SOURCES AT THE MINE AND THREE LOCATIONS ON SPRING
CREEK, AND BI-WEEKLY SAMPLING AT 4 LOCATIONS ALONG THE SACRAMENTO RIVER FOR HEAVY
METALS.

2. INSTALLATION OF FLOW MEASUREMENT STATIONS AT 8 LOCATIONS, INCLUDING MINE PORTALS AND
DOWNSTREAM RECEIVING WATERS.

3. MEASUREMENT OF PRECIPITATION AT SIX GAUGES THROUGHOUT THE AREA.

4. TWO COMPREHENSIVE SURFACE WATER SAMPLING SURVEYS, INVOLVING 76 SAMPLING POINTS WERE
CONDUCTED IN SEPTEMBER 1983 AND DECEMBER 1983 TO IDENTIFY AND QUANTIFY ALL AMD



SOURCES. (SEE FIGURE 2).

5. A REVIEW OF EXISTING INFORMATION ON THE SITE INCLUDING WATER QUALITY, GEOLOGY, AND
HYDROLOGY.

6. A PROGRAM OF FIELD MAPPING OF THE AREAS OVERLYING THE RICHMOND OREBODY.  THIS 
INCLUDED GEOLOGIC MAPPING, MEASUREMENT OF FRACTURE ORIENTATIONS, AND DELINEATION OF
SUBSIDENCE PITS AND THEIR TRIBUTARY DRAINAGE AREAS.

7. A PROGRAM OF DRILLING AND MONITORING FOR THE RICHMOND GROUNDWATER INVESTIGATION. 
THIS PROGRAM INCLUDED INSTALLING FOUR MONITORING WELLS ADJACENT TO THE RICHMOND
OREBODY, MONITORING GROUNDWATER ELEVATIONS, CONDUCTING AQUIFER TESTING, AND
GROUNDWATER QUALITY TESTING.

DURING THE 17 MONTH RI, APPROXIMATELY 450 SURFACE AND GROUND WATER SAMPLES WERE COLLECTED AND
ANALYZED.  A DRAFT RI REPORT WAS RELEASED IN DECEMBER 1984; THE RI REPORT WAS FINALIZED AND
ISSUED ON AUGUST 23, 1985.  THE MAJOR FINDINGS OF THE RI ARE DISCUSSED BELOW.

1. MAJOR SOURCES OF POLLUTION

EPA'S RI FOUND THAT THE FOLLOWING FIVE MAJOR SOURCES ACCOUNT FOR APPROXIMATELY 72 PERCENT OF THE
COPPER AND 86 PERCENT OF BOTH ZINC AND CADMIUM BEING DISCHARGED FROM THE SITE DURING THE
SAMPLING PERIOD.

RICHMOND PORTAL:  THIS SOURCE IS A MINE ADIT INTO THE RICHMOND OREBODY WHICH REPRESENTS THE
MAJOR SINGLE SOURCE OF AMD AT IRON MOUNTAIN MINE.  THE RICHMOND OREBODY HAS         BEEN
EXTENSIVELY MINED, RESULTING IN SUBSIDENCE PITS AND CLOSED DRAINAGES ON THE SURFACE OVERLYING
THE ZONE.  WATER WHICH DRAINS FROM THE RICHMOND PORTAL RESULTS FROM INFILTRATION OF SURFACE
WATER CAPTURED IN THE CLOSED DRAINAGE AREAS OVERLYING THE OREBODY AND BY LATERAL INFLOW OF
GROUNDWATER FROM AREAS UPGRADIENT OF THE MINE.

LAWSON PORTAL:  THIS SOURCE IS A MINE SHAFT LOCATED ON BOULDER CREEK IMMEDIATELY BELOW AND TO
THE EAST OF THE RICHMOND PORTAL.

OLD NO. 8 MINE SEEP:  THIS SOURCE IS LOCATED ON THE UPPER END OF SLICKROCK CREEK AND IS BELIEVED 
TO ORIGINATE FROM EITHER THE NO.8 MINE AND/OR THE OLD MINE.  THE ENTRYWAYS FOR THESE MINES WERE
COVERED BY A SLIDE IN THE 1950'S.

BIG SEEP (BELOW OKOSH MINE):  THIS SOURCE IS MADE UP OF SEEPS WHICH DISCHARGE FROM THE WASTE
ROCK DUMP ON THE SOUTH SIDE OF SLICKROCK CREEK.

BRICK FLAT PIT BY-PASS:  WATER THAT IS DISCHARGED FROM THIS SOURCE ORIGINATES FROM THE DRAINAGE
AREA INTO BRICK FLAT PIT AND IS CARRIED OUTSIDE THE PIT BY AN EARTHEN DAM.

THE RELATIVE CONTRIBUTION OF METALS FROM THESE SOURCES IS LISTED IN TABLE 1; THE AVERAGE
CHEMICAL COMPOSITION OF DISCHARGES FROM THESE SOURCES IS SHOWN ON TABLE 2.

A) BOULDER CREEK

THE EXISTING WATER QUALITY IN BOULDER CREEK IS QUITE VARIABLE AND HIGHLY DEPENDENT ON RAINFALL
AND THE OPERATION OF THE EXISTING BOULDER CEMENTATION PLANT. BOULDER CREEK WATER QUALITY DATA IS
PRESENTED IN TABLE 3. THE SOURCES OF CONTAMINATION ALONG BOULDER CREEK CONSIST OF THE FOLLOWING:

8. BOULDER CREEK CEMENTATION PLANT



THE BOULDER CREEK CEMENTATION PLANT RECEIVES ACID MINE DRAINAGE DISCHARGE CONTINUALLY FROM THE
RICHMOND AND LAWSON MINE PORTALS THROUGH A SERIES OF PIPES AND FLUMES.  LEAKS AND SPILLS FROM
THE COLLECTION SYSTEM ARE ADDITIONAL MINOR SOURCES OF POLLUTANT DISCHARGES. THE QUANTITY OF THE
DISCHARGE FROM THIS PLANT IS DEPENDENT ON RAINFALL, AND THE QUALITY IS DEPENDENT ON WHETHER
SCRAP IRON IS BEING MAINTAINED IN THE TREATMENT PLANT.

IT IS ESTIMATED THAT THE DISCHARGE FROM THE BOULDER CEMENTATION PLANT CONTRIBUTES APPROXIMATELY
20 TO 40 PERCENT OF THE COPPER, 90 TO 95 PERCENT OF THE CADMIUM, AND 90 TO 95 PERCENT OF THE
ZINC MEASURED IN LOWER BOULDER CREEK.

9. SEEPS

NUMEROUS SEEPS EXIST ALONG THE BOULDER CREEK DRAINAGE.

THE PRIMARY SOURCE OF THESE SEEPS MAY BE ACID MINE DRAINAGE FROM THE MAIN OREBODY.  FLOWS FROM
THESE SEEPS ARE GREATLY REDUCED DURING THE SUMMER MONTHS AND SOME MAY STOP COMPLETELY.  THE
QUALITY OF THESE SEEPS IS AS FOLLOWS:

                 PARAMETER                      RANGE

              PH                             0.4 TO 6.1 UNITS
              CADMIUM, TOTAL                 0.005 TO 0.52 MG/L
              COPPER, TOTAL                  1.0 TO 13.4 MG/L
              ZINC, TOTAL                    0.3 TO 59.7 MG/L.

THE PERCENT CONTRIBUTION OF SEEPS TO BOULDER CREEK IS LISTED ON TABLE 4.

10. TAILINGS PILES AND WASTE DUMPS

THESE SOURCES CONTRIBUTE POLLUTANTS PRIMARILY DURING STORM EVENTS.  IN ADDITION TO DISSOLVED 
METALS AND ACIDIC LEACHATE, TAILINGS AND WASTE MATERIAL ARE DISCHARGED DIRECTLY TO RECEIVING
WATERS IN VIOLATION OF FEDERAL SUSPENDED SOLIDS LIMITATIONS AND WATER QUALITY STANDARDS.  THE
PERCENT CONTRIBUTION OF THESE SOURCES TO BOULDER CREEK IS LISTED ON TABLE 4.

11. OTHER SOURCES

OTHER SOURCES OF METAL POLLUTION PROBABLY CONSIST OF SUBSURFACE DRAINAGE ENTERING BOULDER CREEK
AND DISSOLUTION OF METAL-BEARING SEDIMENT IN THE CREEK. THESE OTHER SOURCES OF POLLUTION ARE
ESTIMATED TO BE AS FOLLOWS:

                              SUMMER               WINTER
                                  PERCENT                PERCENT
               METAL    LB/DAY  CONTRIBUTION  LB/DAY   CONTRIBUTION

              COPPER      8.7       76          26          23
              CADMIUM     0.2        3           0           0
              ZINC       31.0        4          30           1.

B) FLAT CREEK

THE ONLY IDENTIFIED SOURCE OF POLLUTANTS DISCHARGED TO FLAT CREEK IS THE MINNESOTA FLATS
TAILINGS PILE.  THE WATER QUALITY OF FLAT CREEK BELOW MINNESOTA FLATS IS GIVEN BELOW. 



              PARAMETER       AVERAGE               RANGE

              FLOW           280 GPM          58 TO 9,000 GPM
              PH                --            2.6 TO 6.5 UNITS
              COPPER         1.32 MG/L        0.003 TO 7.63 MG/L
              CADMIUM        0.018 MG/L       0.002 TO 0.050 MG/L
              ZINC           1.92 MG/L        0.48 TO 9.02 MG/L.

C)  SLICKROCK CREEK

THE EXISTING WATER QUALITY IN SLICKROCK CREEK IS QUITE VARIABLE AND HIGHLY DEPENDENT ON RAINFALL
AND THE OPERATION OF THE SLICKROCK CEMENTATION PLANT.  SLICKROCK CREEK WATER QUALITY DATA IS
PRESENTED IN TABLE 5.  THE SOURCES OF CONTAMINATION ALONG SLICKROCK CREEK CONSIST OF:

12. SLICKROCK CEMENTATION PLANT

THE SLICKROCK CEMENTATION PLANT RECEIVES ACID MINE DRAINAGE DISCHARGED CONTINUALLY FROM THE OLD
NO. 8 MINE SEEP.  THE QUANTITY OF THE DISCHARGE FROM THE CEMENTATION PLANT IS DEPENDENT ON
RAINFALL, AND THE QUALITY IS DEPENDENT ON WHETHER SCRAP IRON IS MAINTAINED IN THE TREATMENT
TANKS.  IT IS ESTIMATED THAT THE DISCHARGE FROM THE SLICKROCK CEMENTATION PLANT CONTRIBUTES
APPROXIMATELY 75 TO 95 PERCENT OF THE COPPER, CADMIUM, AND ZINC MEASURED IN LOWER SLICKROCK
CREEK.

1. SEEPS

A FEW SEEPS EXIST ALONG SLICKROCK CREEK.  THE PRIMARY SOURCE OF METALS IN THESE SEEPS APPEARS TO
BE FROM THE OLD SLIDE AREA, AND FROM THE HEMATITE PILE.  IT IS ALSO POSSIBLE THAT THE SOURCE OF
THESE SEEPS MAY BE AMD FROM THE MAIN OREBODY.  THE MAJOR CONTRIBUTING SEEP IS BIG SEEP.  THE
SOURCE OF THE SEEP AREA IS GROUNDWATER AND SURFACE WATER MIGRATING THROUGH AN OLD WASTE ROCK
DUMP.

THE QUALITY OF THE SLICKROCK SEEPS IS AS FOLLOWS:

                 PARAMETER                     (MG/L)

              PH                          2.7 TO 6.5 UNITS
              CADMIUM, TOTAL            0.001 TO 0.30 MG/L
              COPPER, TOTAL          LT 0.050 TO 42.6 MG/L
              ZINC, TOTAL                0.01 TO 24.8 MG/L.

FLOWS FROM THE SEEPS ARE GREATLY REDUCED DURING THE SUMMER AND SOME MAY COMPLETELY STOP.  IT IS
ESTIMATED THAT THESE SEEPS CONTRIBUTE 2 TO 25 PERCENT OF THE METALS IN SLICKROCK CREEK.

2. TAILINGS PILES AND WASTE DUMPS

THE SOURCES ALONG SLICKROCK CONTRIBUTE POLLUTANTS BOTH DURING STORM AND NORMAL RAINFALL EVENTS. 
THE HEMATITE PILE ALONG SLICKROCK CREEK CONTRIBUTES ABOUT 1 PERCENT OF THE METALS IN SLICKROCK
CREEK.

3. OTHER SOURCES

THE OTHER SOURCES OF POLLUTION ALONG SLICKROCK CREEK ARE THE BRICK FLAT BYPASS THAT FLOWS DOWN
THE MOUNTAIN AND ENTERS THE CREEK, SUBSURFACE DRAINAGE, AND DISSOLUTION OF METAL-BEARING
SEDIMENT IN THE CREEK.  IT IS ESTIMATED THAT THESE SOURCES CAN CONTRIBUTE UP TO 5-30 PERCENT OF



THE METALS IN SLICKROCK CREEK DEPENDING UPON THE TIME OF YEAR IN WHICH THE DISCHARGES OCCUR.

D) SPRING CREEK

THE EXISTING WATER QUALITY IN SPRING CREEK IS PRESENTED ON TABLE 6.  THE SOURCES OF
CONTAMINATION IN SPRING CREEK HAVE BEEN DESCRIBED IN THE BOULDER CREEK AND SLICKROCK CREEK
SECTIONS.

IN ADDITION, THERE ARE PROBABLY SEDIMENT DEPOSITS WITHIN THE STREAMBED, AS OBSERVED ALONG
SLICKROCK CREEK, WHICH ALSO CONTRIBUTE TO METALS POLLUTION.

IT IS NOT POSSIBLE TO FULLY ASSESS THE METAL CONTRIBUTION OF THE SEDIMENTS, BUT IT IS ESTIMATED
IT IS RELATIVELY MINOR IN RELATIONSHIP TO THE CONTRIBUTION FROM BOULDER AND SLICKROCK CREEKS. 

E) KESWICK RESERVOIR AND SACRAMENTO RIVER

THE SOURCES OF CONTAMINATION IN KESWICK RESERVOIR ARE INFLOWS FROM FLAT CREEK AND SPRING CREEK
AND SEDIMENTS DEPOSITED WITHIN THE RESERVOIR.  THE AVERAGE WATER QUALITY IN THE SACRAMENTO RIVER
IS PRESENTED IN TABLE 7.

THE SACRAMENTO RIVER ABOVE KESWICK RESERVOIR ALREADY CONTAINS METALS AS SHOWN IN TABLE 7.  AFTER
FLAT CREEK AND SPRING CREEK ENTER THE RIVER IN KESWICK RESERVOIR, THE CONCENTRATION OF METALS
ARE ELEVATED UP TWO TO THREE TIMES.  DUE TO THE RELATIVE LOW CONCENTRATIONS OF METALS AND THE
VARIABLE FLOWS FROM KESWICK RESERVOIR, IT IS NOT POSSIBLE TO ACCURATELY ESTIMATE THE METALS
CONTRIBUTION FROM FLAT CREEK AND SPRING CREEK.

3. ENVIRONMENTAL IMPACTS

DUE TO PAST AND CONTINUING RELEASES OF AMD TO RECEIVING WATERS, BOULDER CREEK, SLICKROCK CREEK,
FLAT CREEK AND PORTIONS OF SPRING CREEK ARE ESSENTIALLY DEVOID OF AQUATIC LIFE.  DURING THE RI,
BETWEEN 1,143 AND 3,695 POUNDS PER DAY OF COPPER, ZINC, PLUS CADMIUM WERE CARRIED FROM THE SITE
INTO THE SPRING CREEK RESERVOIR.  OF THIS TOTAL, BETWEEN 623 AND 3,328 POUNDS PER DAY OF COPPER,
ZINC AND CADMIUM WERE DISCHARGED INTO THE SACRAMENTO RIVER.  THESE RELEASES OCCURRED OVER A
PERIOD THAT IS BEST CHARACTERIZED AS RELATIVELY DRY WINTER CONDITIONS.  THE ABOVE TOTALS CAN BE
EXPECTED TO RISE SIGNIFICANTLY DURING NORMAL OR ABOVE NORMAL RAINFALL CONDITIONS.

OFF-SITE, SUBSURFACE MIGRATION OF CONTAMINATED GROUNDWATER DOES NOT APPEAR TO BE A PROBLEM AT
THIS SITE.  THE HYDRAULICS OF THE SITE ARE SUCH THAT THE MINE WORKINGS ACT AS A DRAIN, DRAWING
GROUNDWATER TOWARDS THE MOUNTAIN, AND DISCHARGING IT INTO ADJACENT SURFACE WATERS.

4. IMPACTS ON AQUATIC LIFE

A) INTRODUCTION

WHILE THE OCCURRENCE OF TOXICITY HAS BEEN DOCUMENTED IN THE SACRAMENTO RIVER, IT IS EXTREMELY
DIFFICULT TO QUANTIFY THE EXTENT OF THE LOSS IN A RIVER THE SIZE OF THE SACRAMENTO.  THE
FISHKILLS OCCUR DURING THE WET SEASON WHEN THE WATERS ARE TYPICALLY MUDDY.  EVEN WITH CLEAR
WATER, THE RIVER IS DIFFICULT TO SURVEY WITH WIDTHS AS GREAT AS 300 FEET, DEPTHS AS GREAT AS 35
FEET, AND FAST CURRENTS THAT CARRY DEAD FISH DOWNSTREAM.  THE MOST DIFFICULT MORTALITIES TO
OBSERVE IN THE RIVER ARE THE FISH MOST SENSITIVE TO METAL TOXICITY - THE EARLY LIFE STAGES OF
SALMON AND STEELHEAD. THESE SENSITIVE SALMONID LIFESTAGES LIVE UNDERNEATH THE GRAVEL AS SMALL
"SAC FRY" OR IN THE RIVER AS SMALL 2-INCH "SWIM-UPS" THAT HAVE EMERGED FROM THEIR NESTS.

IN ADDITION TO THE OCCURRENCE OF LETHAL TOXICITY, THERE ARE MORE FREQUENT OCCURRENCES OF



SUBLETHAL TOXICITY THAT COULD ACT TO REDUCE THE OVERALL PRODUCTIVITY OF THE POPULATION.  EFFECTS
SUCH AS REDUCED GROWTH RATES, PHYSIOLOGICAL PROBLEMS, AND DIMINISHED IMMUNE RESPONSE ARE KNOWN
TO OCCUR DUE TO EXPOSURE TO HEAVY METALS.  IN A RECENT REPORT TO THE U.S. BUREAU OF RECLAMATION,
THE U.S. FISH AND WILDLIFE SERVICE ESTIMATED THAT THE MONETARY VALUE OF THE CHINOOK SALMON AND
STEELHEAD TROUT RUNS PRODUCED UPSTREAM FROM THE RED BLUFF DIVERSION DAM IS APPROXIMATELY $33.7   
MILLION ANNUALLY.  IN ADDITION, THE ECONOMIC VALUE OF THESE FISHERY RESOURCES, WITH ATTAINMENT
OF FISHERY MANAGEMENT GOALS, IS ANTICIPATED TO INCREASE TO $72 MILLION ANNUALLY.

B) DISCUSSION 

VALUABLE FISHERIES RESOURCES, INCLUDING MIGRATORY POPULATIONS OF SALMON, STEELHEAD AND RESIDENT
POPULATIONS OF TROUT IN THE SACRAMENTO RIVER ARE SIGNIFICANTLY IMPACTED BY THE AMD FROM THE
SPRING CREEK BASIN AND HAVE EXPERIENCED NUMEROUS INSTANCES OF ABOVE NORMAL MORTALITY OVER THE
LAST 46 YEARS.  THESE INCIDENTS WHICH, HAVE BEEN DIRECTLY ATTRIBUTED TO AMD FROM IRON MOUNTAIN
MINE WERE THE RESULT OF OBSERVED MORTALITY OF ADULT FISH IN THE SACRAMENTO RIVER AND CALCULATED
MORTALITY OF EGGS AND FRY ON THE BASIS OF COPPER, ZINC, AND CADMIUM LEVELS MEASURED IN THE RIVER
BELOW KESWICK DAM.  TABLE 8 WAS DEVELOPED BY THE CALIFORNIA DEPARTMENT OF FISH AND GAME (CDFG)
AND LISTS THE DOCUMENTED FISHKILLS.  CDFG HAS INDICATED THAT THE FALL RUN OF CHINOOK SALMON IN
THE UPPER SACRAMENTO RIVER HAS RANGED FROM AN ESTIMATED HIGH OF 400,000 IN 1953 TO A LOW OF
22,000 WITH AN AVERAGE DECLINE OF 87 PERCENT IN THE LAST 20 YEARS; THAT THE AVERAGE RUN OF
SALMON OVER A 20 YEAR PERIOD SHOWED A DECLINE FROM 275,000 TO 75,000 SALMON.  THIS DECLINE IS
ATTRIBUTED TO SEVERAL CAUSES INCLUDING AMD FROM IRON MOUNTAIN MINE.

ACCORDING TO THE CDFG, THE DECLINE OF THE UPPER SACRAMENTO RIVER SALMON AND STEELHEAD STOCKS
REPRESENTS A SIZEABLE ECONOMIC LOSS TO THE STATE DUE TO THE LOST AVAILABILITY OF THESE FISH TO
THE COMMERCIAL AND SPORT FISHERY.  AT TIMES, THE UPPER SACRAMENTO RIVER PRODUCED HALF OF THE
STATE'S CHINOOK SALMON.  ECONOMIC STUDIES CONDUCTED BY CDFG AND THE U.S. FISH AND WILDLIFE
SERVICE HAVE ESTIMATED THAT THE CONTINUING ECONOMIC LOSSES ASSOCIATED WITH THE PRESENT DEPRESSED
POPULATION LEVELS OF SALMON AND STEELHEAD RELATIVE TO THE CATCH LEVELS IN THE PAST HAVE A NET
ANNUAL ECONOMIC VALUE RANGING BETWEEN $30-$40 MILLION.  CDFG BELIEVES THAT THE INCREMENTAL
MORTALITY CAUSED BY DISCHARGES FROM IRON MOUNTAIN MINE ARE RESPONSIBLE FOR A SIGNIFICANT SHARE
OF THAT ECONOMIC LOSS.

OF PARTICULAR CONCERN IS IMPACT OF AMD ON POPULATIONS OF WINTER RUN CHINOOK SALMON, ONE OF FOUR
GENETICALLY DISTINCT POPULATIONS OF SALMON IN THE RIVER.  ACCORDING TO THE CDFG, THE WINTER RUN
POPULATION IN THE UPPER SACRAMENTO RIVER HAS DECLINED PRECIPITOUSLY IN THE PAST 20 YEARS TO THE
POINT WHERE THE NATIONAL MARINE FISHERIES SERVICE IS EVALUATING A PETITION REQUESTING THAT THE
WINTER RUN CHINOOK BE LISTED UNDER THE ENDANGERED SPECIES ACT OF 1973.  THE CDFG HAS APPRISED
EPA THAT ONE OF THE PRIORITY ACTIONS THAT WOULD BE INCLUDED IN ANY WINTER RUN RESTORATION OR
RECOVERY EFFORT IS CORRECTING THE HEAVY METAL POLLUTION PROBLEM CAUSED BY IRON MOUNTAIN MINE. 
ADDITIONALLY, THE KING SALMON RUNS IN THE UPPER SACRAMENTO RIVER HAVE EXPERIENCED A 50 PERCENT
DECLINE OVER THE PAST 30-35 YEARS, WITH HEAVY METAL POLLUTION FROM THE SPRING CREEK BASIN BEING
CITED AS ONE OF THE MAJOR RESPONSIBLE FACTORS.

BECAUSE OF THE VARIATIONS IN THE OPERATION OF THE SHASTA UNIT (SHASTA DAM, KESWICK DAM, SPRING
CREEK DEBRIS DAM, AND THE SPRING CREEK HYDROELECTRIC POWER PLANT), AND UNUSUAL CLIMATOLOGICAL
CONDITIONS, THERE HAS NOT BEEN ANY LONG-TERM UNDILUTED SPILLS AND, THUS, NO OBSERVED MORTALITY
OF ADULT FISH IN THE IRON MOUNTAIN MINE AREA SINCE 1969.  THERE IS, HOWEVER, A SHARED CONCERN
AMONG STATE AND FEDERAL REGULATORY AGENCIES THAT AS COMPETITION FOR SHASTA LAKE WATER INCREASES
IN THE FUTURE, THE U.S. BUREAU OF RECLAMATION MAY BE HELD MORE ACCOUNTABLE FOR ENSURING THAT
ONLY THE AUTHORIZED USES OF THE WATER ARE ALLOWED; THIS COULD RESULT IN THE LACK OF ADEQUATE
DILUTION WATER BEING MADE AVAILABLE TO AVERT FISHKILLS.

5. POTENTIAL PUBLIC HEALTH IMPACTS



THE DEGREE OF HUMAN RISK ASSOCIATED WITH THE AMD FROM THE IRON MOUNTAIN MINE SITE DEPENDS ON THE
NATURE AND EXTENT OF EXPOSURE.  THE CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DEPARTMENT), IN AN
ENDANGERMENT ASSESSMENT PREPARED ON AUGUST 22, 1984, FOR THIS PROJECT, DISCUSSED THE TYPES OF
EXPOSURE THAT REPRESENT A POTENTIAL THREAT TO PUBLIC HEALTH.  THESE INCLUDED THE FOLLOWING: 

DERMAL CONTACT:  NEAR ITS SOURCE, THE AMD CONTAINS SULFURIC ACID IN CONCENTRATIONS THAT COULD
CAUSE SERIOUS EYE INJURIES AND SKIN IRRITATION THROUGH DIRECT EXPOSURE.  ALTHOUGH THE STUDY AREA
IS LOCATED IN RUGGED AND REMOTE TERRAIN, THE POTENTIAL FOR HUMAN EXPOSURE CANNOT BE RULED OUT. 
THE AREA IS LOCATED BETWEEN TWO HEAVILY USED NATIONAL FOREST AREAS.

AREAS ADJACENT TO THE MINE PROPERTY ARE FREQUENTLY USED FOR RECREATIONAL PURPOSES, ESPECIALLY
FOR OFF-ROAD VEHICLE USE. THE MINE OWNERS HAVE COMPLAINED OF TRESPASSING AND VANDALISM PROBLEMS
ON THE SITE.  THE AMD IS DILUTED AS IT ENTERS BOULDER CREEK AND SLICKROCK CREEK AND THERE IS A
LESS SERIOUS RISK WITH REGARD TO DERMAL CONTACT WITH INCREASED DISTANCE FROM THE SOURCE.

INGESTION OF WATER:  THE POTENTIAL FOR DIRECT INGESTION OF AMD IN THE UPPER STUDY AREA IS
CONSIDERED SMALL FOR TWO REASONS:

A) ONCE THE AMD ENTERS THE CREEKS, THERE IS A DISCOLORATION ASSOCIATED WITH THE PRECIPITATION OF
IRON, AND B) THE REMOTENESS OF MOST OF THESE AREAS LIMITS ACCESS.

CADMIUM CONCENTRATIONS MEASURED AT THE REDDING RAW WATER INTAKE HAVE NOT EXCEEDED THE DRINKING
WATER STANDARDS.  A POTENTIAL PUBLIC HEALTH THREAT DOES EXIST DUE TO THE ELEVATED CONCENTRATIONS
OF METALS IN THE SACRAMENTO RIVER.  LEVELS OF CADMIUM IN THE RIVER HAVE APPROACHED AND
OCCASIONALLY HAVE EXCEEDED THE PROPOSED EPA DRINKING WATER STANDARD OF .005 MG/L.

INGESTION OF FISH:  INGESTION OF FISH TAKEN FROM KESWICK RESERVOIR DOES NOT APPEAR TO REPRESENT
A SIGNIFICANT PUBLIC HEALTH THREAT ACCORDING TO AN ANALYSIS WHICH EXPANDED THE ENDANGERMENT
ASSESSMENT PREPARED BY THE DEPARTMENT OF HEALTH SERVICES.  HOWEVER, THE DEPARTMENT INDICATES
THAT THE LONG TERM RISK FROM THE BIOACCUMULATIVE TOXIN, CADMIUM, SHOULD NOT BE UNDERESTIMATED.

THE DEPARTMENT ESTIMATES THAT 50 PERCENT OF THE BODY BURDEN OF CADMIUM IS LOCATED IN THE LIVER
AND KIDNEY OF FISH, WITH ANOTHER 50 PERCENT DISTRIBUTED ACROSS OTHER TISSUES.  HUMANS ALSO
ACCUMULATE CADMIUM IN THE LIVER AND KIDNEYS OVER THEIR LIFETIME. IT IS FELT THAT, WITHOUT
REMEDIATION, MINE EFFLUENT WILL CONTINUE TO BE DEPOSITED IN SPORTFISHING AREAS OF THE SACRAMENTO
RIVER AND THE CONCENTRATION OF CADMIUM IN FISH WILL CONTINUE TO BE ELEVATED ABOVE NORMAL LEVELS.

6. IMPACTS ON PUBLIC WELFARE

SHASTA DAM WAS CONSTRUCTED UNDER THE AUTHORITY OF PUBLIC LAW 84-386, AS PART OF THE TRINITY
RIVER DIVISION, CENTRAL VALLEY PROJECT.  THIS LAW CREATED SEVERAL SPECIFIC USES OF SHASTA LAKE
WATER, INCLUDING THE GENERATION OF HYDROELECTRIC POWER, WATER SALES TO FARMERS, AND USE AS A
DRINKING WATER SUPPLY.  SHASTA LAKE ALSO HAS A RECREATIONAL VALUE ASSOCIATED WITH TOURISM,
BOATING, FISHING, AND SWIMMING.

RELEASE OF SHASTA LAKE WATERS FOR POLLUTION CONTROL IN THE IRON MOUNTAIN MINE AREA IS NOT AN
AUTHORIZED USE OF THESE WATERS. NEVERTHELESS, SINCE THE CONSTRUCTION OF THE SHASTA DAM/KESWICK 
DAM/SPRING CREEK DEBRIS DAM WATER MANAGEMENT SYSTEM, SHASTA LAKE WATERS HAVE BEEN, AND CONTINUE
TO BE RELEASED FOR THIS PURPOSE, WHEN WATERS CAN BE PROVIDED WITHOUT ADVERSE IMPACTS TO OTHER
PROJECT REQUIREMENTS.  BY CONTROLLING THE RELEASE OF THESE WATERS THE U.S. BUREAU OF
RECLAMATION (BUREAU) HAS ASSISTED OTHER FEDERAL AND STATE AGENCIES, IN PROMOTING FISHERY
RESOURCES IN THE SACRAMENTO RIVER.

ALTHOUGH IT IS DIFFICULT TO QUANTIFY THE EXACT VALUE OF SHASTA LAKE WATER, THE BUREAU HAS



ESTIMATED THE REVENUE THAT WOULD BE LOST BY RELEASING SHASTA LAKE WATER FOR POLLUTION CONTROL. 
THIS WAS ACCOMPLISHED THROUGH THE USE OF A MATHEMATICAL WATER MODEL THAT ASSUMED THAT WATER THAT
WASN'T BEING RELEASED FOR POLLUTION CONTROL WOULD BE SOLD FOR MUNICIPAL AND INDUSTRIAL PURPOSES. 
BASED ON THE BUREAU'S ANALYSIS, IT WAS ESTIMATED THAT MEETING LESS STRINGENT STANDARDS (THE
ORIGINAL WATER QUALITY STANDARDS THAT WERE IN EFFECT PRIOR TO THE STATE ADOPTING THE EXISTING
WATER QUALITY STANDARDS) IN THE SACRAMENTO RIVER WOULD RESULT IN AN ANNUAL LOSS IN REVENUE FROM
THE U.S. TREASURY OF ABOUT $32 MILLION, AND THAT FISH SAVED BY RELEASING THIS ADDITIONAL
DILUTION WATER WOULD HAVE AN ANNUAL VALUE OF $1.4 MILLION.  MEETING THE PROPOSED SUPERFUND
METALS LEVELS, WHICH ARE SUBSTANTIALLY LOWER, WOULD COST ABOUT $456 MILLION IN DILUTION
RELEASES, WITH FISH SAVINGS OF ABOUT $9.6 MILLION PER YEAR.  WITHOUT REMEDIATION IN THE FORM OF
SOURCE CONTROL AND TREATMENT, RELEASES OF SHASTA LAKE WATER WILL BE REQUIRED UNTIL SUCH TIME AS
IRON MOUNTAIN MINE CEASES TO DISCHARGE AMD.

#ENF
V. ENFORCEMENT ANALYSIS - CONFIDENTIAL

(SEE ATTACHMENT).

#AE
VI. ALTERNATIVES EVALUATION

A. INTRODUCTION

THE MAJOR OBJECTIVE OF THE FEASIBILITY STUDY WAS TO EVALUATE REMEDIAL ALTERNATIVES USING A
COST-EFFECTIVE APPROACH CONSISTENT WITH THE GOALS AND OBJECTIVES OF CERCLA.  A COST-EFFECTIVE
REMEDIAL ALTERNATIVE IS DEFINED IN THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION
CONTINGENCY PLAN (NCP) 40 CFR SS300, ET.SEQ. AS THE ALTERNATIVE THAT EFFECTIVELY MITIGATES AND
MINIMIZES THREATS TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE
ENVIRONMENT.  EXCEPT AS PROVIDED IN SECTION 300.68(I)(5), THIS REQUIRES THE SELECTION OF A
REMEDY THAT ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS THAT HAVE BEEN IDENTIFIED FOR THE SPECIFIC SITE.  IN SELECTING THE
APPROPRIATE EXTENT OF REMEDY, EPA IS DIRECTED TO CONSIDER COST, TECHNOLOGY, RELIABILITY,
ADMINISTRATIVE AND OTHER CONCERNS, AND THEIR RELEVANT EFFECTS ON PUBLIC HEALTH AND WELFARE AND
THE ENVIRONMENT.

THE FEASIBILITY STUDY PROCESS INCLUDED THE FOLLOWING STEPS: (1) IDENTIFICATION OF GENERAL
RESPONSE ACTIONS, (2) IDENTIFICATION F TARGET CLEAN-UP LEVELS, (3) ASSEMBLY OF THE UNIVERSE OF
TECHNOLOGIES RELEVANT TO THE RESPONSE ACTIONS, (4) RETENTION OF THE SURVIVING TECHNOLOGIES AS
COMPONENT ACTIONS, (5) ASSEMBLY OF THE COMPONENT ACTIONS INTO COMBINED ALTERNATIVES, (6) INITIAL
SCREENING OF THE COMBINED ALTERNATIVES, AND (7) DETAILED ANALYSIS OF SURVIVING COMBINED
ALTERNATIVES.  NINE COMBINED ALTERNATIVES (CA-1 TO CA-9) UNDERWENT VERY DETAILED ANALYSIS. 
THREE ALTERNATIVES WERE CONSIDERED IN LESS DETAIL AND WERE INCLUDED IN THE FINAL ALTERNATIVES
MATRIX:  ALTERNATIVES CA-10 ($1.4 BILLION), CA-11 ($350 MILLION) AND CA-12 ($263 MILLION).  THE
FEASIBILITY STUDY RESULTS ARE PRESENTED IN MORE DETAIL IN THE FOLLOWING PARAGRAPHS.

BASED ON SITE BACKGROUND INFORMATION AND THE NATURE AND EXTENT OF THE PROBLEMS FROM THE
TECHNICAL INVESTIGATION TO DATE, THE KEY GENERAL OBJECTIVES FOR THE IRON MOUNTAIN MINE SITE
WERE:

4. TO MINIMIZE OFF-SITE CONTAMINANT MIGRATION VIA SURFACE WATER RUNOFF AND SEEPAGE, AND

5. TO MITIGATE IMPACTS AND MINIMIZE THE MIGRATION OF CONTAMINANTS THAT HAVE ALREADY
MOVED FROM THE SITE THROUGH RECEIVING WATERS.



THE TWO AREAS TARGETED FOR REMEDIATION AND SELECTED GENERAL RESPONSE ACTIONS WERE:

   AREAS OF REMEDIATION              GENERAL RESPONSE ACTION

   ORE BODIES AND UNDERGROUND        NO ACTION, RECOVERY, TREATMENT,
     MINE WORKINGS                   SOURCE CONTROL, AND DISPOSAL

   SURFACE WATER                     NO ACTION, WATER MANAGEMENT,
                                     TREATMENT, AND DISPOSAL.

THE CONTAMINANTS OF PRIMARY CONCERN AT THE IRON MOUNTAIN MINE SITE ARE COPPER, CADMIUM, AND ZINC
BECAUSE:  A) THESE CONTAMINANTS HAVE BEEN DETECTED AT HIGH LEVELS AT THE SOURCE AND IN SURFACE
WATERS RECEIVING DISCHARGES FROM IRON MOUNTAIN MINE, B) ACUTE DOSAGES OF THESE CONTAMINANTS HAVE
BEEN FOUND TO RESULT IN FISH KILLS; SUB-LETHAL IMPACTS HAVE, AMONG OTHER THINGS, RESULTED IN
REDUCED RATES OF GROWTH AND ACCUMULATIONS OF METALS IN FISH TISSUES; AND C) EVEN WHEN TOXIC
LEVELS ARE NOT REACHED, THESE METALS ACT TO DEPRESS THE OVERALL PRODUCTIVITY OF LIFE IN KESWICK
RESERVOIR AND THE SACRAMENTO RIVER.

B. SITE-SPECIFIC ACTION LEVELS

THREE SETS OF TARGET CLEAN-UP LEVELS WERE CONSIDERED AS PRIMARY CLEANUP OBJECTIVES FOR IRON
MOUNTAIN MINE:

1. IMPLEMENT REMEDIAL ACTIONS TO ACHIEVE THE FOLLOWING EPA WATER QUALITY CRITERIA FOR PROTECTION
OF AQUATIC LIFE BELOW KESWICK DAM:

              COPPER:  5.4  UG/L
              ZINC:   47.0  UG/L
              CADMIUM: 0.55 UG/L.

2. MEET REGIONAL BOARD BASIN PLAN OBJECTIVES FOR COPPER, CADMIUM AND ZINC IN THE UPPER
SACRAMENTO RIVER:

              COPPER:  5.6  UG/L
              ZINC:   16.0  UG/L
              CADMIUM: 0.22 UG/L.

THESE OBJECTIVES ARE BASED ON A SERIES OF INTENSIVE STUDIES CONDUCTED BY THE CDFG.  ACCORDING TO
CDFG, IMPLEMENTATION OF REMEDIAL ACTIVITIES THAT MEET THESE OBJECTIVES WOULD PROVIDE SAFE LEVELS
HAVING NO CHRONIC OR ACUTE EFFECT ON AQUATIC LIFE IN THE UPPER SACRAMENTO RIVER.

3. MEET BACKGROUND LEVELS (ESTABLISHED BY THE WATER QUALITY UPSTREAM OF THE CONFLUENCE OF SPRING
CREEK AND THE SACRAMENTO RIVER):

              COPPER:   3.5  UG/L
              ZINC:    14.8  UG/L
              CADMIUM:   .1  UG/L.

THE SECONDARY OBJECTIVE IS TO REDUCE THE METALS LOADING FROM THE IRON MOUNTAIN MINE SITE TO
RECEIVING WATERS.

C. TECHNOLOGY DEVELOPMENT

A VARIETY OF TECHNOLOGIES WAS EXAMINED WITH REGARD TO TECHNICAL FEASIBILITY, DEGREE OF PUBLIC



HEALTH PROTECTION AFFORDED, ENVIRONMENTAL IMPACT, INSTITUTIONAL CONCERNS, AND COST.

THE APPLICABLE TECHNOLOGIES IDENTIFIED WERE THEN COMBINED TO FORM REMEDIAL ACTION ALTERNATIVES
THAT ADDRESSED SOURCE CONTROL AND TREATMENT OF AMD AT THE MINE AND SURFACE WATER MANAGEMENT. 
PREFERRED TECHNOLOGIES FOR THE VARIOUS COMPONENTS THAT ADDRESSED SOURCE CONTROL AND WATER
MANAGEMENT ARE IDENTIFIED IN TABLE 9.

D. COMPONENTS FOR DETAILED ANALYSIS

THE FOLLOWING DISCUSSION DESCRIBES THE COMPONENTS THAT WERE LATER COMBINED INTO ALTERNATIVES
(SEE TABLE 10).  TABLE 11 PRESENTS THE TECHNICAL, ENVIRONMENTAL, INSTITUTIONAL AND OTHER
CONSIDERATIONS FOR EACH OF THE COMPONENTS (#1 THROUGH #11). 

COMPONENT #1. SOLUTION MINING (PROPOSED BY IMMI)

TOWARD THE END OF THE RI/FS, IRON MOUNTAIN MINE, INCORPORATED (IMMI) SUBMITTED A CONCEPT FOR A
PROPOSED METALS RECOVERY OPERATION AT IRON MOUNTAIN MINE.  THIS PROPOSAL WAS DEVELOPED
INDEPENDENT OF EPA'S FEASIBILITY STUDY BY CONSULTANTS FOR IMMI.  THIS PROPOSAL INCLUDED THE IN
SITU LEACHING OF THE SULFIDE OREBODY TO EXTRACT COPPER, ZINC, IRON, AND PRECIOUS METALS, AND THE
RECOVERY OF THE BASE METALS AS INDUSTRIAL AND AGRICULTURAL CHEMICALS.

THE BASIC PRINCIPLE OF THE IMMI PROPOSAL IS TO SEAL THE RICHMOND AND LAWSON PORTALS, RECIRCULATE
AMD BACK INTO THE MOUNTAIN AND DRAW OFF 2,000 GPM OF CONCENTRATED ACID MINE WATER FROM IN SITU
LEACHING, AND TREAT IT AT A COPPER EXTRACTION PLANT. AN ACIDIFIED 1,800 GPM STREAM WOULD BE
RECYCLED FOR REINJECTION INTO THE OREBODY TO ENHANCE METAL LEACHING.  A 200 GPM BLEED STREAM IS
TREATED IN THE METAL SALTS RECOVERY PLANT AND A WASTEWATER TREATMENT PLANT PRIOR TO DISCHARGING
TO RECEIVING WATERS OR IRRIGATION.

COMPONENT #2. PARTIAL CAPPING

THE PURPOSE OF CAPPING AND CONSTRUCTING DRAINAGE DITCHES AROUND CRACKED AND CAVED GROUND AREAS
ABOVE THE RICHMOND OREBODY IS TO REDUCE THE WATER AVAILABLE FOR GENERATION OF AMD BY
INTERCEPTING SURFACE WATER AND DIRECTING IT AWAY FROM THE OREBODY.  THIS SOURCE CONTROL METHOD
IS APPLICABLE PRIMARILY TO THE RICHMOND-COMPLEX OREBODY AS THIS IS THE ONLY SOURCE THAT SHOWS
SIGNIFICANT CONTRIBUTION FROM SURFACE WATER INFLOW.  CRACKED GROUND, CAVED GROUND, AND OTHER
KNOWN PRIMARY CONDUITS FOR INFLOW WOULD BE SURFACE-PLUGGED AND SEALED TO REDUCE THE RAPID INFLOW
OF WATER INTO THESE AREAS.  SURFACE WATER WOULD BE INTERCEPTED BY A SYSTEM OF LINED DITCHES AND
DIRECTED AWAY FROM THE OREBODY TO REDUCE THE POTENTIAL OF SURFACE WATER FINDING A PATH OF RAPID
INFLOW.

THE CAVED GROUND AREAS WOULD BE FILLED AND SLOPED TO MAXIMIZE RUNOFF.  A TOTAL OF FIVE CAVED
GROUND AREAS WOULD BE FILLED; THIS WILL REQUIRE A TOTAL FILL QUANTITY OF APPROXIMATELY 40,000
CUBIC YARDS OF MATERIAL.  TO REDUCE VERTICAL INFILTRATION INTO CAVED GROUND AREAS, THE AREAS
WOULD BE FILLED AND GRADED TO DRAIN USING A FILTER MATERIAL AND LOW PERMEABILITY LAYER.

COMPONENT #3. COMPLETE CAPPING

THIS COMPONENT INVOLVES CAPPING APPROXIMATELY 15 ACRES OVERLYING THE RICHMOND OREBODY.  THE
ALTERNATIVE WOULD REQUIRE STRIPPING AND GRUBBING OF SOME OF THE EXISTING VEGETATION, FILLING OF
THE CAVED AND CRACKED GROUND, SOME REGRADING OF THE SITE TO LIMIT SLOPES WHERE POSSIBLE, AND
CONSTRUCTION OF BENCHES TO DIVERT WATER TO ADJACENT DRAINAGES.  A SOIL-CEMENT SURFACE BARRIER
WOULD THEN BE APPLIED TO THE AREA.

THE SIX CAVED GROUND AREAS, TOTALING APPROXIMATELY 2 ACRES, WOULD BE FILLED WITH COBBLE- TO



SAND-SIZED MATERIALS PRIOR TO APPLYING THE SOIL-CEMENT.  TWO CRACKED GROUND AREAS WOULD BE
FILLED WITH A SLUSH-TYPE GROUT AND COBBLE- TO SAND-SIZED MATERIALS, WITH A LOW-PERMEABILITY SEAL
AT THE GROUND SURFACE.

THE LOWER PORTION OF BRICK FLAT PIT WOULD BE FILLED SIMILAR TO THE CAVED GROUND AREAS TO ALLOW
GRAVITY DRAINAGE OF WATER FROM THE PIT AREA.

INTERCEPTION DITCHES AND DRAINS WOULD BE PROVIDED TO INTERCEPT SURFACE WATER AND DIVERT IT AWAY 
FROM AREAS WHERE THE OREBODY IS EXPOSED TO SURFACE RUNOFF.

COMPONENT #4. GROUND WATER INTERCEPTION

IN THIS COMPONENT, GROUNDWATER MOVING TOWARD THE RICHMOND OREBODY WOULD BE INTERCEPTED BY A
TUNNEL AND DRILL HOLES ON EITHER SIDE OF THE OREBODY.  THROUGH GRAVITY FLOW, THE WATER WOULD
THEN BE CONVEYED TO BOULDER CREEK.  APPROXIMATELY 1,250 FEET OF THE EXISTING RICHMOND TUNNEL
WOULD BE REHABILITATED AND USED AS THE ACCESS TUNNEL FOR CONSTRUCTING THE TWO NEW TUNNELS ON
EITHER SIDE OF THE OREBODY.  THESE NEW TUNNELS WOULD BE APPROXIMATELY 7 FEET IN DIAMETER AND
1,600 FEET IN LENGTH.

A VERTICAL SYSTEM OF DRILL HOLES WOULD BE INSTALLED APPROXIMATELY EVERY 50 TO 100 FEET ALONG THE
TWO NEW TUNNELS AND WOULD ACT AS GROUNDWATER INTERCEPTORS.

COMPONENT #5. INJECTION OF LOW-DENSITY CELLULAR CONCRETE INTO UNDERGROUND MINE WORKINGS 

THIS COMPONENT CONSISTS OF FILLING THE UNDERGROUND MINE WORKINGS (UMW'S) WITH A LOW-DENSITY
CELLULAR CONCRETE (LDCC) TO ELIMINATE OR REDUCE THE FORMATION OF AMD.  THIS OBJECTIVE COULD BE
MET BY LDCC INJECTION IF EXPOSED ORE COULD BE SEALED IN THE UMW'S OR IF DISCHARGE COULD BE
REDUCED SUFFICIENTLY TO RAISE THE GROUNDWATER TABLE ABOVE THE OREBODY, THEREBY MINIMIZING
AVAILABLE OXYGEN FOR THE FORMATION OF AMD.

IN DEVELOPING THIS COMPONENT, IT WAS ASSUMED THAT A CONCRETE BATCH PLANT AND MATERIALS STORAGE
FACILITY WOULD BE CONSTRUCTED NEAR THE RICHMOND PORTAL.  STOCKPILED AT THE SITE WOULD BE CEMENT,
CHEMICALS FOR PRODUCING A LOW-DENSITY CONCRETE (THIS CHEMICAL IS A FOAMING AGENT WHICH CAUSES
THE CONCRETE TO EXPAND AND THEREFORE REDUCES ITS DENSITY), AND AGGREGATE.  THE AGGREGATE FOR THE
LDCC WOULD BE COMPOSED OF MINNESOTA FLATS TAILINGS, AVAILABLE ONSITE HEMATITE MATERIAL, AND
WASTE ROCK AND SLIDE MATERIAL FROM THE BIG SEEP.  THIS WOULD REDUCE THE COST FOR AGGREGATE
MATERIAL AND ALSO REDUCE EXISTING SOURCES OF SURFACE RUNOFF POLLUTION.  WATER CONTAINING AMD
WOULD BE CONVEYED TO THE BATCH PLANT, WHERE IT WOULD BE NEUTRALIZED AND USED IN THE MANUFACTURE
OF THE LDCC.

AS THE LDCC IS PRODUCED, IT WILL BE PUMPED INTO THE MINE WORKINGS AND ALLOWED TO SOLIDIFY.  THIS
IS INTENDED TO COAT THE EXPOSED ORE AND PLUG THE UMW'S, WHICH COULD BRING THE WATER TABLE BACK
TO HISTORICAL ELEVATION, AND ELIMINATE OR REDUCE AMD FORMATION.  REHABILITATION OF THE RICHMOND
WORKINGS WOULD BE REQUIRED TO PROVIDE ACCESS NEEDED TO EFFECTIVELY INJECT THE LDCC.
REHABILITATION OF THE HORNET WORKINGS AND OTHERS MAY ALSO BE NECESSARY.

IT IS EXPECTED TO TAKE TWO YEARS, OPERATING 24 HOURS PER DAY, TO FILL THE WORKINGS WITH LDCC.

COMPONENT #6. TREATMENT

6. SUB-COMPONENT 6 (A) TREATMENT OF AMD FROM THREE MAJOR SOURCES

THIS COMPONENT CONSISTS OF COLLECTING AMD FROM THE RICHMOND PORTAL, LAWSON PORTAL, AND OLD NO. 8
SEEP, AND CONVEYING IT TO A LIME/LIMESTONE TREATMENT PLANT FOR TREATMENT.  THIS COMPONENT



ASSUMES THAT THE SLUDGE PRODUCED FROM THE TREATMENT PLANT WOULD BE DEWATERED AND TAKEN TO BRICK
FLAT PIT (BFP) FOR DISPOSAL. IT IS ESTIMATED THAT BFP CAN ACCOMMODATE DEWATERED SLUDGE PRODUCED
BY TREATING THE THREE MAJOR SOURCES OVER A 30-YEAR PERIOD.

FOR EASE OF TRANSPORTING SLUDGE TO BFP, THE LIME/LIMESTONE TREATMENT PLANT WOULD BE SITED AT THE
OLD PROCESSING FACILITY NEAR THE RICHMOND PORTAL.  AMD FROM THE OLD NO. 8 SEEP MAY OR MAY NOT
HAVE TO BE PUMPED TO THE TREATMENT PLANT, DEPENDING ON FINAL SITE LAYOUT AND ELEVATIONS.

BFP WOULD BE MODIFIED WITH AN EMBANKMENT TO PROVIDE STORAGE OF THE SLUDGE PRODUCED FROM THE
TREATMENT PROCESS.  THE WALLS OF THE PIT WOULD BE COATED TO FORM A RELATIVELY IMPERVIOUS LINER.
IN CONJUNCTION WITH THE TREATMENT PLANT CONSTRUCTION AND MODIFICATIONS TO BFP, ROAD IMPROVEMENTS
TO THESE SITES WILL HAVE TO BE CONSTRUCTED.

7. SUB-COMPONENT 6 (B) TREATMENT OF AMD FROM FIVE MAJOR SOURCES OF POLLUTION

AMD FROM THE FIVE MAJOR SOURCES (RICHMOND PORTAL, LAWSON PORTAL, BIG SEEP, OLD NO. 8 SEEP, AND
BRICK FLAT PIT DIVERSION) WOULD BE COLLECTED AND TRANSPORTED BY GRAVITY TO THE TREATMENT PLANT. 
THE MAXIMUM FLOW FOR THIS ALTERNATIVE IS ESTIMATED TO BE 4,000 GPM.  THE EXPECTED OVERALL
REMOVAL OF METALS LEAVING THE SITE WITH THIS ALTERNATIVE IS 72 PERCENT OF COPPER AND 86 PERCENT
OF ZINC AND CADMIUM.

SMALL DIVERSION STRUCTURES WOULD BE CONSTRUCTED AT BIG SEEP AND THE BRICK FLAT PIT DIVERSION. 
FLOWS FROM THESE FIVE SOURCES WOULD BE COMBINED INTO A PVC PIPELINE, WHICH WOULD BE BURIED ALONG
THE ROUTE OF THE EXISTING ACCESS ROAD AND TRANSPORTED APPROXIMATELY 9 MILES TO THE TREATMENT
PLANT LOCATED ON 90 ACRES OF LAND IMMEDIATELY ADJACENT TO THE SACRAMENTO RIVER.

THE NEUTRALIZATION TREATMENT PROCESS CONSISTS OF THE FOLLOWING UNITS:

1. THE ADDITION OF LIMESTONE TO THE AMD TO INCREASE THE PH TO 4.

2. FIFTEEN ACRES OF FIRST-STAGE SETTLING LAGOONS TO REMOVE SLUDGE.

3. THE ADDITION OF LIME TO RAISE THE PH TO 8.5.  

4. THE ADDITION OF AIR FOR THE OXIDATION OF SOLUBLE FERROUS IRON TO INSOLUBLE FERRIC IRON.
5.
6. A HEAVY SOLIDS SEPARATOR, TOGETHER WITH 14 ACRES OF SECOND-STAGE SOLIDS LAGOONS FOR SLUDGE

REMOVAL. 

THE LAGOONS WOULD BE DESIGNED TO ALLOW THE SLUDGE TO DRY DURING THE SUMMER MONTHS.  THE 
REMAINING SOLIDS WOULD THEN BE HAULED TO EITHER A CLASS I OR CLASS II LANDFILL CONSTRUCTED
ADJACENT TO THE TREATMENT PLANT.

1. SUB-COMPONENT 6 (C) TREATMENT OF AMD FROM FIVE MAJOR SOURCES PLUS OTHER SLICKROCK
SOURCES

THE COMPONENT IS ESSENTIALLY THE SAME AS ALTERNATIVE 7 (B) WITH THE EXCEPTION THAT THE SOURCES
ON SLICKROCK CREEK WILL ALSO BE COLLECTED AND TREATED WITH THE FIVE MAJOR SOURCES.

THE COLLECTION SYSTEM ON SLICKROCK CREEK WOULD CONSIST OF AN UPPER DIVERSION DAM WHICH BYPASSES
CLEAN WATER AROUND THE REACH OF THE CREEK THAT IS IMPACTED BY THE OTHER SOURCES INCLUDING SEEPS,
SLIDE DEBRIS, AND TAILINGS PILES.

A SECOND DIVERSION DAM WOULD BE CONSTRUCTED DOWNSTREAM OF THE OTHER SOURCES TO COLLECT THE FLOW



FROM BIG SEEP, OLD NO. 8 MINE SEEP, AND BRICK FLAT PIT DIVERSION, TOGETHER WITH THE OTHER
SOURCES.  THIS AMD WOULD FLOW BY GRAVITY AND WOULD BE COMBINED WITH THE PIPED FLOWS FROM
RICHMOND PORTAL AND LAWSON PORTAL. THE COMBINED FLOW WOULD THEN BE ROUTED TO A LIME/LIMESTONE
TREATMENT PLANT.

THE MAXIMUM HOURLY FLOW FOR THIS ALTERNATIVE IS ESTIMATED TO BE 42,000 GPM UNDER 1978
CONDITIONS.  THIS WOULD REQUIRE THAT THE TRANSPORT PIPELINE AND LIMESTONE AND LIME TREATMENT
STRUCTURES BE ENLARGED ABOVE THOSE ESTIMATED FOR ALTERNATIVE 5.  THE SIZE OF THE SLUDGE LAGOONS
WOULD REMAIN APPROXIMATELY THE SAME.  THE EXPECTED OVERALL REMOVAL OF METALS FROM THE SITE WITH
THIS ALTERNATIVE IS 86 PERCENT OF COPPER AND 93 PERCENT OF ZINC AND CADMIUM.

2. SUB-COMPONENT 6(D) TREATMENT OF AMD FROM THE FIVE MAJOR SOURCES PLUS OTHER BOULDER
AND SLICKROCK SOURCES

WITH THIS COMPONENT, THE FIVE MAJOR SOURCES AND ALL OTHER SOURCES ON BOULDER CREEK AND SLICKROCK
WOULD BE COLLECTED AND TREATED.  UPPER DIVERSION DAMS WOULD BE CONSTRUCTED ON BOTH SLICKROCK AND
BOULDER CREEKS TO DIVERT CLEAN WATER AROUND THE AREAS OF THE CREEKS THAT ARE BEING CONTAMINATED
BY THE OTHER SOURCES.

DOWNSTREAM DIVERSION DAMS WOULD BE CONSTRUCTED TO CAPTURE AND DIVERT THE REMAINING FLOWS IN THE
STREAMS.  THE FLOWS WOULD BE COMBINED AND WOULD FLOW BY GRAVITY TO THE TREATMENT PLANT.

THE MAXIMUM HOURLY FLOW FOR THIS ALTERNATIVE IS ESTIMATED TO BE 110,000 GPM UNDER 1978
CONDITIONS.  AS WITH ALTERNATIVE T-1B, THIS WILL REQUIRE INCREASING THE SIZE OF THE PIPELINE AND
THE TREATMENT PLANT STRUCTURES.  IT IS EXPECTED THAT THE OVERALL REMOVAL OF METALS FROM THE SITE
WITH THIS ALTERNATIVE WOULD BE ESSENTIALLY 100 PERCENT.

3. SUB-COMPONENT 6 (E) TREATMENT OF AMD FROM THE THREE MAJOR SOURCES WITH COPPER
CEMENTATION WITH THIS COMPONENT, THE THREE MAJOR SOURCES OF POLLUTION (RICHMOND
PORTAL, LAWSON PORTAL AND THE OLD NO. 8 MINE SEEP) WOULD RECEIVE COPPER CEMENTATION
TREATMENT.  COPPER CEMENTATION IS AN OXIDATION-REDUCTION REACTION WHEREBY SOLVATED
(IN SOLUTION) COPPER IONS ARE EXCHANGED FOR ELEMENTAL IRON (USUALLY PROVIDED AS
SCRAP IRON).  THIS SCRAP IRON, PREFERABLY WELL SHREDDED TO OBTAIN GOOD CONTACT WITH
THE LIQUID WASTE STREAM, IS PLACED IN A BASIN LARGE ENOUGH TO PRODUCE FAIRLY
QUIESCENT CONDITIONS.  AS THE WASTEWATER IS PASSED THROUGH THE BASIN, IRON IS
DISSOLVED INTO THE STREAM AND A COPPER SLUDGE SETTLES OUT.  THIS PROCESS IS
CURRENTLY BEING PRACTICED AT IRON MOUNTAIN MINE AND IS ACHIEVING GOOD RECOVERY OF
COPPER (AS HIGH AS 95 PERCENT PLUS REMOVAL IN ONE OF THE CEMENTATION PLANTS).

COMPONENT #7. DIVERSION OF UPPER SPRING CREEK

THIS COMPONENT WOULD REDUCE FLOW INTO SCDD BY DIVERTING UPPER SPRING CREEK TO FLAT CREEK.  A
16-FOOT-HIGH, 100-FOOT-LONG, ROCK-FILLED DIVERSION DAM WOULD BE BUILT ON SPRING CREEK NEAR
MINNESOTA FLATS TO DIVERT UP TO 800 CFS OF FLOW.

AN 8-FOOT-DIAMETER TUNNEL, WITH A HYDRAULIC CAPACITY OF APPROXIMATELY 800 CFS, WOULD BE
CONSTRUCTED ON THE UPSTREAM SIDE OF THE DAM TO DIVERT THE FLOW INTO THE FLAT CREEK WATERSHED.
THE LENGTH OF THIS TUNNEL WOULD BE APPROXIMATELY 600 FEET.  A CHUTE AND ENERGY DISSIPATER WOULD
BE CONSTRUCTED BETWEEN THE DIVERSION AND THE POINT OF DISCHARGE INTO FLAT CREEK.

COMPONENT #8. DIVERSION OF SOUTH FORK SPRING CREEK

THIS COMPONENT WOULD REDUCE FLOW INTO SCDD BY DIVERTING THE SOUTH FORK OF SPRING CREEK (SFSC) TO
ROCK CREEK.  TO ACCOMPLISH THIS, A 10-FOOT-HIGH, 60-FOOT-LONG DIVERSION STRUCTURE WOULD BE BUILT



ON SFSC.  ABOUT 4,000 FEET OF 54-INCH CONDUIT WOULD CARRY THE DIVERTED WATER TO ROCK CREEK.  THE
HYDRAULIC CAPACITY OF THE DIVERSION SYSTEM WOULD BE 250 CFS.

COMPONENT #9. ENLARGEMENT OF SPRING CREEK DEBRIS DAM

THE EXISTING SPRING CREEK DEBRIS DAM WOULD BE ENLARGED AT ITS PRESENT SITE.  THE PRESENT STORAGE 
CAPACITY OF THE DAM IS 5,800 ACRE-FEET.  THIS WOULD BE INCREASED TO A VOLUME OF BETWEEN 7,000
ACRE-FEET AND 23,000 ACRE-FEET DEPENDING ON WHICH CLEANUP OBJECTIVE IS SELECTED.

COMPONENT #10. UPPER SLICKROCK CREEK DIVERSION AROUND TAILINGS PILES

THE PURPOSE OF THIS DIVERSION IS TO REDUCE THE VOLUME OF FLOW FROM THE BIG SEEP POLLUTION
SOURCE.  IT IS BELIEVED THAT AS SLICKROCK CREEK FLOWS OVER AND THROUGH THE PILE OF SLIDE DEBRIS
THAT FILLS THE CANYON ABOVE THE BIG SEEP AREA, A SIGNIFICANT PORTION OF THE FLOW ENTERS THE
LOOSE SLIDE MATERIAL AND REAPPEARS IN THE BIG SEEP AREA.  ANALYSIS OF THE BIG SEEP HYDROGRAPH
HAS LED TO THE CONCLUSION THAT A SIGNIFICANT REDUCTION IN THE FLOW AND POLLUTION LOAD FROM BIG
SEEP COULD BE ACHIEVED BY INTERCEPTING AND DIVERTING UPPER SLICKROCK CREEK BEFORE IT COMES INTO
CONTACT WITH THE SLIDE DEBRIS.

THIS COMPONENT WOULD INVOLVE A DIVERSION STRUCTURE, AN 18-INCH PVC PIPELINE, AND AN ENERGY
DISSIPATER AT THE END OF THE PIPELINE.  UPPER SLICKROCK CREEK FLOW WOULD BE DIVERTED AROUND THE
SLIDE AREA TO THE LOWER REACH OF SLICKROCK CREEK.

A NUMERICAL WATER QUALITY MODEL WAS USED TO DETERMINE IF ANY OF THE INDIVIDUAL COMPONENTS COULD
ACHIEVE EITHER CALIFORNIA BASIN PLAN OBJECTIVES OR EPA WATER QUALITY CRITERIA FOR PROTECTION OF
AQUATIC LIFE BELOW KESWICK DAM.  THE MODEL USED A MASS BALANCE APPROACH TO ACCOUNT FOR HEAVY
METALS AS THEY ARE CARRIED IN THE STREAMS (BOULDER CREEK, SLICKROCK CREEK, AND SPRING CREEK)
THROUGH SPRING CREEK RESERVOIR AND EVENTUALLY TO KESWICK RESERVOIR.  THE MODEL REGULATED
DISCHARGES FROM SPRING CREEK RESERVOIR SUCH THAT WHEN THE DISCHARGE IS MIXED WITH SACRAMENTO
RIVER WATER RELEASED FROM SHASTA LAKE, WATER QUALITY OBJECTIVES ARE MET BELOW KESWICK DAM.

THE RESULTS FROM THE OPERATION OF THE MODEL INDICATED THAT THE AFOREMENTIONED COMPONENTS
GENERALLY COULD NOT ACHIEVE EITHER SET OF WATER QUALITY OBJECTIVES BELOW KESWICK DAM (OR POINTS
UPSTREAM) IF IMPLEMENTED INDIVIDUALLY.  THERE ARE TWO EXCEPTIONS, HOWEVER.  CONCEIVABLY, THE
SPRING CREEK DEBRIS DAM COULD BE ENLARGED TO SUCH A SIZE THAT THE OBJECTIVES COULD BE MET
THROUGH FLOW EQUALIZATION ALONE.  OR, THE OBJECTIVES COULD BE MET BY USING THE SPRING CREEK
RESERVOIR AS A COLLECTION BASIN AND TREATING ALL LIQUIDS IN IT BY LIME NEUTRALIZATION.  THIS
LATTER APPROACH COULD ACHIEVE BACKGROUND LEVELS FOR METALS BELOW KESWICK DAM AT AN ESTIMATED
COST OF $263 MILLION.  TREATMENT OF THE LIQUIDS IN THE SPRING CREEK RESERVOIR WILL BE CARRIED
FORWARD AS AN ALTERNATIVE.  VARYING THE CAPACITY OF THE SPRING CREEK RESERVOIR BY VARYING THE
HEIGHT OF THE DAM WILL BE CARRIED FORWARD AS A COMPONENT OF MANY OF THE ALTERNATIVES TO BE
CONSIDERED.  IT WAS FELT THAT VARYING THE SIZE OF THE SPRING CREEK DEBRIS DAM SHOULD NOT STAND
ALONE AS AN ALTERNATIVE BECAUSE THIS WOULD PROVIDE ONLY DILUTION OF THE AMD, WITH NO SOURCE
CONTROL OR TREATMENT AND WITH NO REDUCTION OF TOTAL METALS LOADING INTO THE SACRAMENTO RIVER.

E. DESCRIPTION OF COMBINED REMEDIAL ACTION ALTERNATIVES

THE PREVIOUSLY DESCRIBED COMPONENTS WERE ASSEMBLED INTO COMBINED ALTERNATIVES FOR MORE DETAILED
ANALYSIS.  NINE ALTERNATIVES (CA-1 THROUGH CA-9) UNDERWENT VERY DETAILED ANALYSIS. THREE MORE
ALTERNATIVES (CA-10 THROUGH CA-12) UNDERWENT A LESS DETAILED ANALYSIS.  THE PROPOSAL SUBMITTED
BY THE SITE OWNER TO ESTABLISH A SOLUTION MINING OPERATION AT THE SITE WAS SCREENED OUT IN THE
FEASIBILITY STUDY BECAUSE IT HAD NOT BEEN DEVELOPED TO THE POINT WHERE EPA COULD DETERMINE THE
TECHNICAL FEASIBILITY AND ECONOMIC VIABILITY OF THE PROJECT.  IN ADDITION, THE PROJECT DID NOT
DEMONSTRATE COMPLIANCE WITH ALL APPLICABLE, RELEVANT AND APPROPRIATE FEDERAL AND STATE



REQUIREMENTS, AND A SITE CLOSURE PLAN HAD NOT BEEN DEVELOPED.

THE REMEDIAL ACTION ALTERNATIVES EVALUATED IN THE FEASIBILITY STUDY AND THE ADDENDUM TO THE
FEASIBILITY STUDY ARE:

(CA-1)  DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK, DIVERSION OF SOUTH FORK SPRING CREEK TO
ROCK CREEK, COMPLETE CAPPING ABOVE THE RICHMOND OREBODY, GROUNDWATER INTERCEPTION, AND COPPER
CEMENTATION.

(CA-2)  DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK, DIVERSION OF SOUTH FORK SPRING CREEK TO
ROCK CREEK, COMPLETE CAPPING, GROUNDWATER INTERCEPTION, AND TREATMENT.

(CA-3)  DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK, DIVERSION OF SOUTH FORK SPRING CREEK TO
ROCK CREEK, AND TREATMENT.

(CA-4)  COMPLETE CAPPING, GROUNDWATER INTERCEPTION, AND TREATMENT.

(CA-5)  ENLARGEMENT OF SCDD, DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK, AND DIVERSION OF
SOUTH FORK SPRING CREEK TO ROCK CREEK.

(CA-6)  ENLARGEMENT OF SCDD, DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK, DIVERSION OF SOUTH
FORK SPRING CREEK TO ROCK CREEK, AND COPPER CEMENTATION FOR FLOWS FROM RICHMOND PORTAL, LAWSON
PORTAL, AND OLD NO. 8 SEEP.

(CA-7)  ENLARGEMENT OF SCDD, DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK, DIVERSION OF SOUTH
FORK SPRING CREEK TO ROCK CREEK, COMPLETE CAPPING ABOVE RICHMOND OREBODY, GROUND WATER
INTERCEPTION, AND COPPER REMOVAL FROM RICHMOND PORTAL, LAWSON PORTAL, AND OLD NO. 8 FLOWS USING
COPPER CEMENTATION.

(CA-8)  TREATMENT OF AMD FROM THE RICHMOND PORTAL, LAWSON PORTAL, AND OLD NO. 8 SEEP WITH 
LIME/LIMESTONE TREATMENT, COMPLETE CAPPING, UPPER SPRING CREEK DIVERSION, SOUTH FORK SPRING
CREEK DIVERSION, UPPER SLICKROCK CREEK DIVERSION, AND ENLARGEMENT OF SPRING CREEK DEBRIS DAM. 
THIS ALTERNATIVE INCLUDES DISPOSAL OF DEWATERED SLUDGE FROM THE TREATMENT PROCESS IN BRICK FLAT
PIT.

(CA-9)  FILLING ALL THE MAJOR MINE WORKINGS (HORNET, RICHMOND, NO. 8, AND OLD MINE OREBODIES)
WITH LDCC, PARTIAL CAPPING, UPPER SPRING CREEK DIVERSION, SOUTH FORK SPRING CREEK DIVERSION,
UPPER SLICKROCK CREEK DIVERSION, TREATMENT OF THE REMAINING AMD FROM THE THREE MAJOR SOURCES BY
LIME/LIMESTONE NEUTRALIZATION, AND DISPOSAL OF DEWATERED TREATMENT SLUDGE IN BRICK FLAT PIT, AND
ENLARGEMENT OF SPRING CREEK DEBRIS DAM.

(CA-10) EXCAVATION OF THE UPPER PORTIONS OF THE OREBODY, WASTE ROCK, AND TAILINGS PILES AND
OFF-SITE DISPOSAL IN A LINED FACILITY; REMOVAL OF CONTAMINATED SEDIMENTS IN THE AFFECTED
TRIBUTARIES AND THE SPRING CREEK RESERVOIR, AND THE REMOVAL OF THE MINNESOTA FLATS TAILINGS
PILE.

(CA-11) REMOVAL OF THE MINNESOTA FLATS TAILINGS PILE AND BOTTOM SEDIMENTS IN THE TRIBUTARIES AND
SPRING CREEK RESERVOIR WITH OFF-SITE DISPOSAL; COLLECTION OF THE LEACHATE FROM ALL POINT AND
NON-POINT SOURCES, AND TREATMENT OF THE COLLECTED LEACHATE WITH LIME NEUTRALIZATION.  THIS
ALTERNATIVE INCLUDES CONSTRUCTION OF A NEARBY RCRA-TYPE SLUDGE DISPOSAL FACILITY.

(CA-12) UTILIZATION OF THE SPRING CREEK RESERVOIR AS A COLLECTION BASIN FOR ALL POINT AND
NON-POINT SOURCES AND TREATMENT OF ALL LIQUIDS PASSING THROUGH THE RESERVOIR WITH LIME
NEUTRALIZATION.



4. NO ACTION ALTERNATIVE

THE ABILITY TO SUCCESSFULLY DISCHARGE CONTAMINATED WATER FROM SPRING CREEK RESERVOIR TO MEET
DILUTION REQUIREMENTS DEPENDS ON SEVERAL FACTORS.  THE TIMING OF THE STORMS OCCURRING ON SPRING
CREEK WATERSHED, THE AVAILABLE STORAGE IN SPRING CREEK RESERVOIR WHEN STORMS OCCUR, AND THE
AVAILABLE DILUTION WATER BEING RELEASED FROM SHASTA LAKE ARE ALL FACTORS THAT DETERMINE WHETHER
OR NOT CONTAMINATED WATER FROM SPRING CREEK WILL SPILL.  THEREFORE, HISTORICAL DATA FROM FOUR
DIFFERENT YEARS WERE USED TO EVALUATE THE EFFECTIVENESS OF THE PROPOSED ALTERNATIVES.  THE YEAR
1978 WAS SELECTED BECAUSE ABOVE AVERAGE RUNOFF OCCURRED ON THE SPRING CREEK WATERSHED AND THERE
WAS LITTLE DILUTION WATER AVAILABLE FROM SHASTA LAKE WHILE WATER WAS BEING STORED TO REPLENISH
LOST WATER SUPPLIES FOLLOWING TWO YEARS OF DROUGHT; THIS YEAR WAS IDENTIFIED AS THE 'WORST CASE'
YEAR.  THE YEARS 1980 AND 1981 WERE SELECTED BECAUSE TOTAL RUNOFF FROM THE SPRING CREEK
WATERSHED WAS ABOUT AVERAGE FOR THE PERIOD OF RECORD FROM 1967 TO 1984. THE 1983 WATER YEAR WAS
USED BECAUSE THAT YEAR HAD THE HIGHEST RUNOFF VOLUME INTO SPRING CREEK RESERVOIR FOR THE PERIOD
OF RECORD.  IN ALL CASES, THE DATA FACTORED INTO THE WATER QUALITY MODEL REFLECTED THE U.S.
BUREAU OF RECLAMATION'S (BUREAU) OPERATION PLAN FOR SHASTA LAKE FOR EACH OF THE FOUR CASE YEARS.
THE ALTERNATIVES WERE ANALYZED ASSUMING THAT THE BUREAU WOULD CONTINUE TO OPERATE ACCORDING TO
ITS PLAN FOR SHASTA LAKE.  THE ALTERNATIVES DO NOT NECESSARILY REQUIRE A MODIFICATION OF THE
BUREAU'S OPERATING PLANS.

ALTERNATIVES CA-1 THROUGH CA-7 WERE EVALUATED FOR FOUR DIFFERENT WATER YEARS (DESCRIBED ABOVE)
AND TWO DIFFERENT SETS OF AQUATIC WATER QUALITY CRITERIA (ALSO PREVIOUSLY DESCRIBED); CA-8 AND
CA-9 WERE ANALYZED FOR TWO WATER YEARS AND TWO SETS OF AQUATIC WATER QUALITY.

THE POINT OF COMPLIANCE WITH THE WATER QUALITY CRITERIA FOR ALTERNATIVES CA-1 THROUGH CA-9 IS
BELOW KESWICK DAM (THE MOST UPSTREAM POINT TO WHICH SALMON CAN MIGRATE).

ALTERNATIVE CA-10 SHOULD ACHIEVE AQUATIC WATER QUALITY CRITERIA EVERYWHERE FROM THE SITE PROPER
DOWNSTREAM.  ALTERNATIVE CA-11 SHOULD ACHIEVE WATER QUALITY CRITERIA BELOW THE PROPOSED
COLLECTION DAMS, CONSTRUCTED ON BOULDER CREEK AND SLICKROCK CREEK, BUT IT WOULD LEAVE THE
TRIBUTARIES NEAR IRON MOUNTAIN MINE DEVOID OF AQUATIC LIFE.  ALTERNATIVE CA-12 SHOULD ACHIEVE
WATER QUALITY CRITERIA BELOW SPRING CREEK RESERVOIR, BUT IT WOULD LEAVE THE RESERVOIR AND POINTS
UPSTREAM DEVOID OF AQUATIC LIFE.

F. ALTERNATIVE SCREENING

ACCORDING OF THE NCP, ALTERNATIVES MUST BE DEVELOPED FOR EACH OF THE FOLLOWING FIVE CATEGORIES
"TO THE EXTENT THAT IT IS BOTH POSSIBLE AND APPROPRIATE".

A) ALTERNATIVES FOR TREATMENT OR DISPOSAL AT AN OFF-SITE RCRA PERMITTED FACILITY APPROVED BY
EPA.

B) ALTERNATIVES THAT ATTAIN APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH OR ENVIRONMENTAL
STANDARDS.

C) AS APPROPRIATE, ALTERNATIVES THAT EXCEED APPLICABLE AND RELEVANT PUBLIC HEALTH OR
ENVIRONMENTAL STANDARDS.

D) ALTERNATIVES THAT DO NOT ATTAIN APPLICABLE OR RELEVANT PUBLIC HEALTH OR ENVIRONMENTAL
STANDARDS BUT WHICH WILL REDUCE THE LIKELIHOOD OF PRESENT OR FUTURE THREAT FROM THE HAZARDOUS
SUBSTANCES.  THIS MUST INCLUDE AN ALTERNATIVE THAT CLOSELY APPROACHES THE LEVEL OF PROTECTION
PROVIDED BY THE APPLICABLE OR RELEVANT STANDARDS AND MEETS CERCLA'S OBJECTIVES OF ADEQUATELY
PROTECTING PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.



E) A NO-ACTION ALTERNATIVE.

THE FOLLOWING IS A DESCRIPTION OF HOW EACH OF THE ABOVE COMBINED REMEDIAL ACTION ALTERNATIVES
AND THE TOTAL REMOVAL OF THE SOURCE ALTERNATIVE FITS INTO EACH OF THE FIVE CATEGORIES:

A. OFFSITE DISPOSAL AT A RCRA-APPROVED FACILITY THE ONLY ALTERNATIVE THAT FULFILLED THESE
REQUIREMENTS IS CA-10.

B. ALTERNATIVES FULLY COMPLYING WITH ALL APPLICABLE OR RELEVANT STANDARDS, GUIDANCE, AND
ADVISORIES CA-10. FOR ALL PRACTICABLE PURPOSES, THIS IS THE SAME ALTERNATIVE AS THE ONE THAT
EXCEEDS ALL APPLICABLE AND RELEVANT AND APPROPRIATE STANDARDS.  DUE TO DATA LIMITATIONS, IT WAS
NOT POSSIBLE TO IDENTIFY WHAT LESSER PORTION OF THE OREBODY AND OTHER SOURCES WOULD NEED TO BE
REMOVED TO EXACTLY MEET ALL STANDARDS, GUIDANCE, AND ADVISORIES.  THIS WOULD REQUIRE MAPPING THE
FRACTURES, FAULTS, AND ALL PATHWAYS OF MIGRATION THROUGH THE MINERALIZED ZONE AND DETERMINING
THE VOLUME, QUALITY, AND LOCATION OF CONTAMINANTS DISCHARGED TO RECEIVING WATERS ON A SEASONAL
BASIS.  THIS WOULD INVOLVE AN EXTENSIVE UNDERGROUND EXPLORATORY PROGRAM LASTING SEVERAL YEARS AT
AN ESTIMATED COST OF ABOUT $5 MILLION.  IT SHOULD BE STRESSED THAT AT THE START OF THE REMEDIAL
INVESTIGATION (RI) IN 1983, THE RI/FS GUIDANCE HAD NOT CLEARLY DELINEATED THAT ALTERNATIVES BE
DEVELOPED FOR EACH OF THE FIVE CATEGORIES; THERE WAS, THEREFORE, NO PERCEIVED NEED TO CONDUCT AN
RI OF SUCH A COMPREHENSIVE SCOPE.

C. ALTERNATIVES EXCEEDING ALL APPLICABLE OR RELEVANT STANDARDS, GUIDANCE, AND ADVISORIES.

CA-10.

D. ALTERNATIVES MEETING ALL CERCLA GOALS, BUT NOT FULLY COMPLYING WITH ALL APPLICABLE OR
RELEVANT STANDARDS, GUIDANCE AND ADVISORIES.

ALTERNATIVES CA-2 THROUGH CA-9 AND CA-11 AND CA-12. COMBINED ALTERNATIVES CA-5 THROUGH CA-9 VARY
ON THEIR ABILITY TO MEET APPROPRIATE AND RELEVANT ENVIRONMENTAL STANDARDS BASED ON THE AMOUNT OF
STORAGE PROVIDED BY THE ENLARGEMENT OF THE SPRING CREEK RESERVOIR.

E. A NO-ACTION ALTERNATIVE.

THE NO-ACTION ALTERNATIVE WAS CARRIED THROUGH THE FEASIBILITY STUDY AS A BASELINE TO COMPARE
REMEDIAL ACTION ALTERNATIVES.

THE COMBINED ALTERNATIVES MATRIX (TABLE 12) DESCRIBES EACH ALTERNATIVE, PRESENTS THE CAPITAL AND
OPERATION COSTS TO MEET EPA STANDARDS FOR 1978 AND THE ANTICIPATED BENEFITS OF EACH ALTERNATIVE.

VII. THE IRON MOUNTAIN MINE REMEDY

AMONG THE REMEDIAL ACTION ALTERNATIVES THAT COULD BE IMPLEMENTED BY EPA, THE TOTAL REMOVAL OF
THE SOURCE AND SEDIMENTS IN RECEIVING WATERS (ALTERNATIVE CA-10) IS CONSIDERED THE ONLY REMEDY
FOR THE IRON MOUNTAIN MINE SITE WHICH IS CAPABLE OF MEETING PROJECT CLEANUP OBJECTIVES AND THE
FULL REQUIREMENTS OF THE CLEAN WATER ACT (CWA).  THIS ALTERNATIVE WOULD EFFECTIVELY ELIMINATE
DISCHARGES FROM IRON MOUNTAIN AND RESTORE ALL TRIBUTARIES TO PRISTINE CONDITION.  THIS
ALTERNATIVE WAS BASED ON TOTAL REMOVAL OF ALL THE SOURCES OF CONTAMINATION AND HAULING AND
DISPOSING OF THEM IN A RCRA-APPROVED FACILITY.  THIS INCLUDES MATERIAL FROM THE FOLLOWING FOUR
AREAS:

A)  REMOVE APPROXIMATELY 3.5 MILLION CUBIC YARDS OF ORE AND WASTE ROCK AND TAILINGS PILES
ALONG BOULDER CREEK AND SLICKROCK CREEK.



B) REMOVE AN ESTIMATED 200,000 CUBIC YARDS OF CONTAMINATED BOTTOM SEDIMENTS IN SLICKROCK
CREEK, BOULDER CREEK AND SPRING CREEK.  IT WAS ASSUMED THAT SEDIMENT IN SLICKROCK CREEK
NEAR THE BRICK FLAT PIT AREA WOULD BE REMOVED USING CONVENTIONAL CONSTRUCTION EQUIPMENT. 
FOR SEDIMENT REMOVAL IN THE OTHER RECEIVING WATERS, HYDRAULIC CLEARING WAS ASSUMED.

C) REMOVE APPROXIMATELY 620,000 CUBIC YARDS OF CONTAMINATED BOTTOM SEDIMENTS IN SPRING CREEK 
RESERVOIR.

D) REMOVE ABOUT 14,000 CUBIC YARDS OF TAILINGS MATERIAL IN THE MINNESOTA FLAT AREA.

THE TOTAL COST OF EXCAVATING AND REMOVING THE SOURCE MATERIAL AND HAULING IT TO A CLASS I
LANDFILL WAS ESTIMATED TO BE $1.4 BILLION.

ALTERNATIVE CA-11 COMES NEXT CLOSEST TO MEETING ALL REQUIREMENTS, BUT WATER QUALITY STANDARDS
WILL NOT BE MET IN BOULDER CREEK AND SLICKROCK CREEK AND NOT ALL NON-POINT SOURCES WILL BE
ADDRESSED THROUGH BEST MANAGEMENT PRACTICES (BMP'S).  THIS ALTERNATIVE IS THE SAME AS THE TOTAL
REMOVAL ALTERNATIVE EXCEPT IT DOES NOT INCLUDE REMOVING THE OREBODY.  IT ONLY INCLUDES REMOVING
BOTTOM SEDIMENTS IN THE CREEKS AND RESERVOIR AND THE MINNESOTA FLAT TAILINGS PILE.  ALL COSTS
DEVELOPED FOR THIS PORTION OF THIS ALTERNATIVE ARE BASED ON THE SAME ASSUMPTIONS DISCUSSED IN
CA-10.  THIS WOULD CONSIST OF EXCAVATING AND REMOVING OVER 800,000 CUBIC YARDS OF WASTE TO A
RCRA APPROVED LANDFILL WHICH IS ESTIMATED TO COST ABOUT $200 MILLION.

THIS ALTERNATIVE WILL COLLECT ALL POINT AND NON-POINT SOURCES IN SLICKROCK CREEK AND BOULDER
CREEK; THE CONTAMINATED WATER WOULD BE CONVEYED TO A LIME NEUTRALIZATION FACILITY FOR TREATMENT. 
THIS ALTERNATIVE WOULD ALSO INCLUDE CONSTRUCTING A NEARBY SLUDGE DISPOSAL SITE WHICH WOULD MEET
RCRA GUIDELINES AND ALL OTHER INSTITUTIONAL REQUIREMENTS.  THE ESTIMATED COST OF TREATMENT IS
$151 MILLION, BRINGING THE TOTAL COST OF THE ALTERNATIVE TO $351 MILLION.

ALTERNATIVE CA-12 WILL MEET BACKGROUND WATER QUALITY IN THE SACRAMENTO RIVER BELOW KESWICK DAM
BUT THE APPLICABLE FEDERAL AND STATE STANDARDS WILL NOT BE MET IN BOULDER CREEK, SLICKROCK
CREEK, PORTIONS OF SPRING CREEK, AND IN THE SPRING CREEK RESERVOIR. THIS ALTERNATIVE INVOLVES
ALLOWING ALL POINT AND NON-POINT SOURCES OF POLLUTION TO DISCHARGE TO BOULDER CREEK AND
SLICKROCK CREEK, AND THEN FLOW INTO THE SPRING CREEK RESERVOIR.  CONTAMINATED WATER WOULD THEN
BE PUMPED TO A LIME NEUTRALIZATION FACILITY FOR TREATMENT; TREATED WATER WOULD BE DISCHARGED TO
THE SACRAMENTO RIVER.  THE RESULTING LIME SLUDGE WOULD BE DISPOSED OF IN A NEARBY DISPOSAL SITE
WHICH WOULD MEET RCRA GUIDELINES AND OTHER INSTITUTIONAL REQUIREMENTS.  WATER QUALITY STANDARDS
SHOULD BE MET IN FLAT CREEK SINCE THE ONLY SOURCE OF POLLUTION, MINNESOTA FLATS TAILINGS PILE
WILL BE REMOVED UNDER THIS ALTERNATIVE.  ALSO, NON-POINT SOURCES WILL NOT BE TREATED WITH BMP'S.

UNDER CA-1, WATER QUALITY STANDARDS WOULD NOT BE MET IN EITHER THE IMMEDIATE RECEIVING WATERS OR
IN THE SACRAMENTO RIVER BELOW KESWICK DAM FOR SEVERAL OF THE CASE YEARS EVALUATED.  CA-2 THROUGH
CA-9 WOULD IMPROVE WATER QUALITY TO VARYING DEGREES IN IMMEDIATE RECEIVING WATERS, ALTHOUGH NOT
TO THE POINT WHERE STATE WATER QUALITY STANDARDS WILL BE MET; THESE OBJECTIVES WILL, HOWEVER, BE
MET IN THE SACRAMENTO RIVER BELOW KESWICK DAM. WITH THE EXCEPTION OF CA-9, THESE ALTERNATIVES
WILL NOT ADDRESS DISCHARGES FROM NON-POINT SOURCES.

VIII. FUND BALANCING

UNDER 40 CFR SS300.68(I)(1), THE APPROPRIATE EXTENT OF REMEDY MUST BE THE COST-EFFECTIVE
REMEDIAL ALTERNATIVE THAT EFFECTIVELY MITIGATES AND MINIMIZES THREATS TO AND PROVIDES ADEQUATE
PROTECTION OF PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  IN ADDITION, THE REMEDY MUST BE
THAT WHICH ATTAINS OR EXCEEDS APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL REQUIREMENTS THAT HAVE BEEN IDENTIFIED FOR THE SITE.  HOWEVER, UNDER
SS300.68(I)(5)(II), EPA MAY SELECT AN ALTERNATIVE THAT DOES NOT MEET APPLICABLE OR RELEVANT AND



APPROPRIATE FEDERAL PUBLIC HEALTH OR ENVIRONMENTAL REQUIREMENTS WHEN THE NEED FOR PROTECTION OF
PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT AT THE FACILITY FOR ALL OF THE ALTERNATIVES THAT
ATTAIN OR EXCEED APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL REQUIREMENTS IS OUTWEIGHED BY
THE NEED FOR ACTION AT OTHER SITES THAT MAY PRESENT A THREAT TO PUBLIC HEALTH OR WELFARE OR THE 
ENVIRONMENT, CONSIDERING THE AMOUNT OF MONEY AVAILABLE IN THE HAZARDOUS SUBSTANCE RESPONSE TRUST
FUND.  IN THE EVENT OF FUND-BALANCING, EPA MUST SELECT THE ALTERNATIVE WHICH MOST CLOSELY
APPROACHES THE LEVEL OF PROTECTION PROVIDED BY APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
REQUIREMENTS, CONSIDERING THE SPECIFIC FUND-BALANCED SUM OF MONEY AVAILABLE FOR THE FACILITY.

THE ESTIMATED COST TO IMPLEMENT THE REMEDY (CA-10) THAT WOULD MEET APPLICABLE OR RELEVANT AND
APPROPRIATE FEDERAL ENVIRONMENTAL AND PUBLIC HEALTH STANDARDS FOR THE IRON MOUNTAIN MINE SITE IS
ESTIMATED TO BE $1.4 BILLION.  EPA EVALUATED THE FUNDS REMAINING UNDER THE CURRENT SUPERFUND 
AUTHORIZATION AND SUBSEQUENT INTERIM FUNDINGS.  IN OUR ANALYSIS, WE HAVE CONSIDERED THAT
INCREASED FUNDING MAY BECOME AVAILABLE IF THE PENDING SUPERFUND REAUTHORIZATION IS ENACTED.

AT THIS TIME, FUNDS UNDER THE CURRENT SUPERFUND AUTHORIZATION AND THE SUBSEQUENT INTERIM FUNDING
ARE NEARLY DEPLETED; FUNDING THAT REMAINS IS COMMITTED SOLELY TO KEEP ONGOING REMEDIAL PLANNING
ACTIVITIES ON AN ACTIVE STATUS.  THEREFORE, THESE REMAINING FUNDS ARE NOT ONLY UNAVAILABLE TO
IRON MOUNTAIN MINE BUT, EVEN IF AVAILABLE, WOULD NOT BE ADEQUATE TO IMPLEMENT AN OPERABLE UNIT
OR FINAL REMEDY AT THE SITE.

THE SUPERFUND REAUTHORIZATION, IF ENACTED, MAY PROVIDE FUNDING IN AN AMOUNT RANGING FROM $5.4
BILLION TO ABOUT $8.5 BILLION IN ORDER TO RESPOND TO 888 PROPOSED AND FINAL NPL SITES OVER A
FIVE YEAR PERIOD ($1.7 BILLION ANNUALLY).  COMMITTING $1.4 BILLION, OR 16 TO 26 PERCENT OF THE
POTENTIALLY REAUTHORIZED AMOUNT, TO THE CLEANUP OF IRON MOUNTAIN MINE WOULD EFFECTIVELY CONSUME
AT LEAST THE EQUIVALENT OF ONE YEAR'S WORTH OF FUNDING. THIS WOULD BE AT THE EXPENSE OF REMEDIAL
RESPONSE ACTION AT NPL SITES, EXPENDITURES FOR EMERGENCY RESPONSE ACTION, AND OTHER PROGRAM
NEEDS.  THIS WOULD SEVERELY LIMIT THE CAPABILITY OF THE AGENCY TO TAKE TIMELY AND EFFECTIVE
CLEANUP ACTION WHERE NEEDED TO PROTECT PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  THE FULL
IMPACT OF COMMITTING THESE FUNDS SOLELY TO IRON MOUNTAIN MINE WOULD BE TO DENY FUNDING FOR SITE 
CLEANUP AT BETWEEN 140 AND 470 NPL SITES (ASSUMING THAT THE TYPICAL COST OF REMEDIAL DESIGN AND
REMEDIAL ACTION FOR AN NPL SITE RANGES FROM $3 MILLION - $10 MILLION).

AS PREVIOUSLY MENTIONED, ALTERNATIVE CA-11 AT A COST OF $351 MILLION IS THE ALTERNATIVE THAT
MOST CLOSELY APPROACHES BUT DOES NOT ACHIEVE THE REQUIREMENTS OF THE CWA.  THIS ALTERNATIVE 
WOULD UTILIZE BOULDER CREEK AND SLICKROCK CREEK TO CAPTURE ALL POINT AND NON-POINT SOURCES OF
POLLUTION; CONTAMINATED WATER WOULD THEN BE PUMPED FROM EACH OF THE TWO CREEKS TO A LIME
NEUTRALIZATION FACILITY FOR TREATMENT.  ALTERNATIVE CA-11 IS EXPECTED TO FURTHER DEGRADE WATER
QUALITY BEYOND CURRENT CONDITIONS IN THESE RECEIVING WATERS.  THE REASON IS THAT, AT PRESENT, 
DISCHARGES OF AMD FROM THE THREE MAJOR SOURCES OF POLLUTION ARE RECEIVING COPPER CEMENTATION
TREATMENT PRIOR TO DISCHARGE TO RECEIVING WATERS.  NEVERTHELESS, WATER QUALITY IN SPRING CREEK,
SPRING CREEK RESERVOIR, AND KESWICK RESERVOIR WOULD IMPROVE SUBSTANTIALLY TO THE POINT WHERE
CERTAIN BENEFICIAL USES MAY RETURN ON A YEAR ROUND AND/OR SEASONAL BASIS.  WATER QUALITY BELOW
KESWICK DAM WOULD IMPROVE BEYOND THAT REQUIRED TO PROTECT FISH IN THE SACRAMENTO RIVER. 
COMMITTING FUNDS FOR THIS ALTERNATIVE WOULD BE AT THE EXPENSE OF FUNDING CLEANUP ACTIONS AT
BETWEEN 35 AND 117 NPL SITES.

ALTERNATIVE CA-12 WOULD FURTHER DEGRADE WATER QUALITY IN BOULDER CREEK, SLICKROCK CREEK,
PORTIONS OF SPRING CREEK AND IN SPRING CREEK RESERVOIR BECAUSE AMD FROM THE THREE MAJOR SOURCES
OF POLLUTION WILL NOT RECEIVE COPPER CEMENTATION TREATMENT PRIOR TO DISCHARGE TO RECEIVING
WATERS.  CONTAMINATED WATER WOULD BE PUMPED FROM SPRING CREEK RESERVOIR TO A LIME NEUTRALIZATION
FACILITY FOR TREATMENT AND THEN DISCHARGED TO THE SACRAMENTO RIVER.  HOWEVER, WATER QUALITY IN
KESWICK RESERVOIR AND BELOW KESWICK DAM WOULD IMPROVE SUBSTANTIALLY; WATER QUALITY BELOW KESWICK
DAM WOULD BE ESSENTIALLY THE SAME AS THAT IN THE SACRAMENTO RIVER ABOVE THE CONFLUENCE WHERE



DISCHARGES FROM IRON MOUNTAIN MINE ENTER THE RIVER.  THE LEVEL OF CLEANUP PROVIDED BY THIS
ALTERNATIVE IS HIGHER THAN THAT NEEDED TO PROTECT AQUATIC LIFE IN THE SACRAMENTO RIVER BELOW 
KESWICK DAM.  FUNDING THIS ALTERNATIVE WOULD PRECLUDE EPA FROM TAKING CLEANUP ACTION AT BETWEEN
26 AND 87 SITES ON THE NPL.

AFTER CONSIDERING THESE FUND-BALANCING ISSUES, CA-9 ($72.2 MILLION) IS THE ALTERNATIVE THAT MOST
CLOSELY APPROACHES THE REQUIREMENTS OF ALL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL AND
STATE REQUIREMENTS, YET IT ALSO BALANCES THE NEED TO CONSERVE MONIES IN THE FUND.  FUNDING THIS
REMEDY WOULD HAVE A LESS SIGNIFICANT IMPACT ON EPA'S ABILITY TO USE THE FUND AT OTHER SITES, YET
IT WOULD ALSO PROVIDE SIGNIFICANT PROTECTION AT THE IMM SITE. ALTERNATIVE CA-9 WILL MEET FEDERAL
WATER QUALITY STANDARDS FOR AQUATIC LIFE BELOW KESWICK DAM FOR ALL WATER YEARS CONSIDERED; THE
STATE BASIN PLAN STANDARDS SHOULD BE MET FOR OTHER THAN THE 'WORST CASE' CONDITION.  MEETING
THESE CRITERIA AND STANDARDS SHOULD PROTECT THE SALMON POPULATION IN THE SACRAMENTO RIVER BELOW
KESWICK DAM.  IN ADDITION, IMPLEMENTATION OF ALTERNATIVE CA-9 SHOULD GREATLY IMPROVE WATER
QUALITY IN THE TRIBUTARY STREAMS BETWEEN IRON MOUNTAIN AND THE SACRAMENTO RIVER.  THE BASIS FOR
IDENTIFYING CA-9 AS THE FUND-BALANCED REMEDY IS DISCUSSED IN MORE DETAIL IN CHAPTER IX.

IX. SUMMARY EVALUATION OF ALTERNATIVES

WITH THE EXCEPTION OF CA-1, EACH COMBINED ALTERNATIVE WILL MEET THE TWO PROJECT CLEANUP
OBJECTIVES FOR EACH OF THE CASE YEARS FOR WHICH THEY WERE ANALYZED.  ALTERNATIVE CA-1 WILL NOT
MEET EPA STANDARDS FOR 1978 AND 1981 CONDITIONS OR STATE BASIN PLAN OBJECTIVES FOR THE YEARS
1978, 1981, AND 1983.

A. FEATURES AND COSTS OF COMBINED REMEDIAL ALTERNATIVES

ALTERNATIVE CA-1 DOES NOT MEET EITHER EPA OR STATE WATER QUALITY OBJECTIVES AND IS NOT
CONSIDERED AN APPROPRIATE REMEDIAL ACTION ALTERNATIVE FOR SITE CLEANUP BECAUSE RELEASES FROM THE
SITE WOULD CONTINUE TO PRESENT ACUTE AND CHRONIC IMPACTS ON AQUATIC LIFE.

ALTERNATIVES CA-2, CA-3, AND CA-4 WILL MEET BOTH EPA AND STATE WATER QUALITY OBJECTIVES THROUGH
VARIOUS COMBINATIONS OF SOURCE CONTROL, LIME/LIMESTONE NEUTRALIZATION TREATMENT, AND WATER
MANAGEMENT ALTERNATIVES AT COSTS RANGING FROM $89.6 MILLION TO $151.1 MILLION.  THESE
ALTERNATIVES DIFFER IN THE NUMBER OF AMD SOURCES THAT WILL RECEIVE TREATMENT.

ALTERNATIVES CA-5, CA-6 AND CA-7 WILL ALSO MEET BOTH PROJECT CLEANUP OBJECTIVES AT A COST
SUBSTANTIALLY BELOW THOSE PROJECTED FOR ALTERNATIVES CA-2 THROUGH CA-4.  THESE ALTERNATIVES
DIFFER MOST NOTABLY IN THE INCREASED STORAGE CAPACITY OF THE SPRING CREEK RESERVOIR PROVIDED BY
THE ENLARGEMENT OF SPRING CREEK DEBRIS DAM.  ALTERNATIVE CA-5 WILL MEET CLEANUP OBJECTIVES BY
RELYING EXCLUSIVELY ON WATER MANAGEMENT MEASURES TO ENSURE THAT ADEQUATE DILUTION WATER IS
AVAILABLE TO MEET PROJECT CLEANUP OBJECTIVES BELOW KESWICK DAM.  UNDER THIS ALTERNATIVE, NO
SOURCE CONTROL OR TREATMENT REMEDIES WOULD BE IMPLEMENTED.  ALTERNATIVE CA-6 IS SIMILAR TO
ALTERNATIVE CA-5 EXCEPT THAT THIS ALTERNATIVE WOULD UTILIZE COPPER CEMENTATION TREATMENT OF
'CONTROLLED' AMD FLOWS AT A LOWER COST TO MEET EPA CLEANUP OBJECTIVES AND SLIGHTLY HIGHER COST
TO MEET STATE CLEANUP OBJECTIVES.  ALTERNATIVE CA-7 RELIES UPON SOURCE CONTROL, TREATMENT, AND
WATER MANAGEMENT REMEDIES TO MEET EPA AND STATE CLEANUP OBJECTIVES AT A HIGHER COST THAN BOTH
ALTERNATIVES CA-5 AND CA-6 BUT CONSIDERABLY LOWER THAN ALTERNATIVES CA-2 THROUGH CA-4.

ALTERNATIVES CA-8 AND CA-9 MEET PROJECT CLEANUP OBJECTIVES THROUGH A VARIETY OF SOURCE CONTROL,
TREATMENT, AND WATER MANAGEMENT REMEDIES.  THESE ALTERNATIVES ARE VERY SIMILAR AND DIFFER ONLY
IN THE EXTENT OF CAPPING THAT WOULD BE REQUIRED OVER THE RICHMOND OREBODY, AND THE VOLUME OF AMD
RECEIVING LIME/LIMESTONE NEUTRALIZATION TREATMENT.  CA-9 ALSO INCLUDES THE INJECTION OF
LOW-DENSITY CELLULAR CONCRETE; THIS IS NOT A COMPONENT REMEDY OF CA-8.  CA-8 WILL MEET FEDERAL
AND STATE OBJECTIVES AT COSTS RANGING FROM $55.3 MILLION - $62.7 MILLION; CA-9 WILL MEET THE



SAME OBJECTIVES AT A COST OF $72.1 MILLION TO $85.1 MILLION.  ALTHOUGH THE COST OF CA-9 MAY BE
HIGHER, THE ACTUAL COST OF CA-9 MAY BE LESS FOR SEVERAL REASONS:  A) FURTHER STUDIES MAY
INDICATE THAT THE UNDERGROUND MINE WORKINGS DO NOT NEED TO BE COMPLETELY FILLED WITH LDCC; 2) IF
WASTE ROCK AT BIG SEEP CAN BE USED IN THE FORMATION OF LDCC, THE UPPER SLICKROCK CREEK
DIVERSION  ($790,000) COULD POSSIBLY BE ELIMINATED; AND 3) IF LDCC IS FULLY SUCCESSFUL, IT WOULD
PRECLUDE THE NEED TO CONSTRUCT A LIME NEUTRALIZATION FACILITY, WHICH HAS AN ESTIMATED CAPITAL
COST OF ABOUT $8 MILLION.  MORE IMPORTANT, HOWEVER, CA-9 IS AN APPROACH THAT AGGRESSIVELY MOVES
TO STOP AMD FORMATION. UNDER OTHER ALTERNATIVES, FOR INSTANCE, AMD MAY CONTINUE TO BE FORMED,
AND THUS REQUIRE TREATMENT, FOR HUNDREDS OF YEARS. 

B. EVALUATION OF COMBINED REMEDIAL ALTERNATIVES

CA-2 THROUGH CA-4 WILL MEET PRIMARY AND SECONDARY CLEANUP OBJECTIVES AND THE GOALS OF THE NCP AT
A RELATIVELY HIGH COST WHEN COMPARED TO THE OTHER ALTERNATIVES.  CA-2 AND CA-3 TREAT THE FIVE
MAJOR SOURCES OF POLLUTION PLUS ALL OTHER SOURCES DISCHARGING IN SLICKROCK CREEK THROUGH LIME
NEUTRALIZATION; CA-4 ADDRESSES THESE SAME SOURCES IN ADDITION TO TREATING ALL OTHER SOURCES IN
BOULDER CREEK.  THESE ALTERNATIVES WILL BE GENERATING TREMENDOUS VOLUMES OF LIME SLUDGE EACH
YEAR WHICH, ON A PERIODIC BASIS WILL CONTINUE TO REQUIRE THE IDENTIFICATION AND DEVELOPMENT OF
NEW OFF-SITE DISPOSAL AREAS.  TREATMENT OF AMD AND OFF-SITE DISPOSAL WILL BE REQUIRED FOR A
PERIOD OF TIME FAR EXCEEDING THE 30-YEAR PROJECT PERIOD, AND PERHAPS BE NEEDED IN PERPETUITY. 
THIS, IN EFFECT, SIGNIFICANTLY INCREASES THE STATE'S COMMITMENT TO OPERATE AND MAINTAIN THE LIME
NEUTRALIZATION FACILITIES, AND WILL REQUIRE THAT NEARBY UNDEVELOPED LAND BE COMMITTED FOR LAND
DISPOSAL FOR AS LONG AS IRON MOUNTAIN MINE CONTINUES TO DISCHARGE AMD.  THE NEED FOR LONG-TERM
TREATMENT TENDS TO MAKE THESE ALTERNATIVES LESS RELIABLE.  THESE ALTERNATIVES WOULD REDUCE THE
METALS LOADING TO RECEIVING WATERS AND MEET FEDERAL AND STATE STANDARDS, BUT FOR THE ADDED COST,
WOULD NOT RESULT IN A FURTHER IMPROVEMENT IN WATER QUALITY AT THE POINT OF COMPLIANCE.  FOR THE
ABOVE REASONS, CA-2 THROUGH CA-4 ARE NOT CONSIDERED COST-EFFECTIVE REMEDIES FOR THE IRON
MOUNTAIN MINE PROBLEM.

CA-5 WILL MEET BOTH EPA AND STATE WATER QUALITY OBJECTIVES AT THE POINT OF COMPLIANCE (PRIMARY 
OBJECTIVE) AT A RELATIVELY LOW COST, BUT WILL NOT MEET A PRINCIPAL GOAL OF THE NCP OR THE
SECONDARY CLEANUP OBJECTIVE.  THE REASON FOR THIS IS THAT CA-5 DOES NOT ADDRESS THE PROBLEM AT
ITS SOURCE OR MINIMIZE THE MIGRATION OF HAZARDOUS SUBSTANCES, POLLUTANTS OR CONTAMINANTS BECAUSE
IT RELIES EXCLUSIVELY UPON THE DILUTION OF THESE POLLUTANTS TO MEET PRIMARY CLEANUP OBJECTIVES. 
FOR THESE REASONS, THIS ALTERNATIVE WAS NOT CONSIDERED TO BE AN APPROPRIATE REMEDY FOR IRON
MOUNTAIN MINE.

CA-6 UTILIZES COPPER CEMENTATION TREATMENT, AND LIKE CA-5, RELIES ON DILUTION TO MEET PRIMARY
CLEANUP OBJECTIVES. FOR THE SAME REASONS AS DISCUSSED UNDER CA-5, AND IN CONSIDERATION OF THE
FACT THAT COPPER CEMENTATION WILL NOT MEET THE BAT REQUIREMENTS OF THE CWA, THIS ALTERNATIVE WAS
NOT CONSIDERED AN APPROPRIATE CERCLA RESPONSE TO THE IRON MOUNTAIN MINE PROBLEM.

WHEN COMPARED TO CA-5 AND CA-6, ALTERNATIVE CA-7 PROVIDES AN IMPROVED BALANCE OF SOURCE CONTROL,
TREATMENT AND WATER MANAGEMENT COMPONENTS TO MEET PRIMARY AND SECONDARY CLEANUP OBJECTIVES AT A
SLIGHTLY HIGHER COST.  CA-7 ALSO UTILIZES COPPER CEMENTATION TREATMENT AND, THUS, WILL NOT MEET
BEST AVAILABLE TECHNOLOGY, AS SPECIFIED BY THE CWA.  CA-7 WILL RESULT IN A REDUCTION OF POUNDS
PER DAY OF HEAVY METALS ENTERING THE SACRAMENTO RIVER THROUGH IMPLEMENTATION OF SOURCE CONTROL
AND TREATMENT ALTERNATIVES, BUT TO A LESSER EXTENT WHEN COMPARED TO OTHER SOURCE CONTROL AND
LIME NEUTRALIZATION TREATMENT ALTERNATIVES.  THIS IS BECAUSE THE COPPER CEMENTATION PROCESS DOES
NOT REMOVE CADMIUM OR ZINC FROM THE AMD.  THEREFORE, WHILE CA-7 WILL MEET THE PRIMARY CLEANUP
OBJECTIVE, IT WILL ONLY PARTIALLY FULFILL THE SECONDARY OBJECTIVE.  ALSO, CA-7 WILL DO VERY
LITTLE TO IMPROVE OVERALL WATER QUALITY IN IMMEDIATE RECEIVING WATERS.  FOR THESE REASONS, CA-7
WAS NOT CONSIDERED AN APPROPRIATE REMEDY FOR IRON MOUNTAIN MINE.



CA-8 AND CA-9 ARE VERY SIMILAR AS PREVIOUSLY NOTED AND WILL, THEREFORE, BE EVALUATED TOGETHER. 
BOTH OF THESE ALTERNATIVES PROVIDE A GOOD BALANCE OF SOURCE CONTROL, TREATMENT AND WATER
MANAGEMENT.  BY UTILIZING LIME NEUTRALIZATION TREATMENT OF THE THREE MAJOR SOURCES, BOTH CA-8
AND CA-9 WILL SATISFY THE BAT REQUIREMENT OF THE CWA.  THIS, COMBINED WITH CAPPING (AND IN THE
CASE OF CA-9 THE USE OF LDCC) WILL RESULT IN SUBSTANTIAL WATER QUALITY IMPROVEMENT IN THE
IMMEDIATE RECEIVING WATERS AND WILL, THEREFORE, REDUCE THE AMOUNT OF HEAVY METALS DISCHARGED TO
THE SACRAMENTO RIVER.  FOR APPROXIMATELY 6-8 MONTHS OF THE YEAR, FROM ABOUT LATE-SPRING TO
EARLY-FALL, THERE SHOULD BE NO DISCHARGES OF AMD TO RECEIVING WATERS.  DURING THESE PERIODS, IT
IS ANTICIPATED THAT THERE WILL BE A RETURN OF CERTAIN BENEFICIAL USES TO KESWICK RESERVOIR AND
POSSIBLY A RETURN OF OTHER BENEFICIAL USES TO PORTIONS OF SPRING CREEK.

IN THE CASE OF CA-9, LIME NEUTRALIZATION TREATMENT MAY NOT BE NEEDED IF THE INJECTION OF LDCC IS
SUCCESSFUL IN PREVENTING OR REDUCING THE FORMATION OF AMD.  EVEN IF LDCC IS NOT FULLY
SUCCESSFUL, THE VOLUME OF AMD THAT WOULD NEED TO BE TREATED IS THOUGHT TO BE MUCH LESS THAN
UNDER CA-8.  THEREFORE, BRICK FLAT PIT WILL HAVE A SUSTAINED STORAGE LIFE FOR LIME SLUDGE BEYOND
THE 30-YEAR PERIOD CALCULATED FOR CA-8.  THIS MEANS THAT OFF-SITE DISPOSAL CAN BE POSTPONED TO A
LATER DATE AND THE RATE OF DEVELOPING NEW OFF-SITE DISPOSAL SITES UNDER CA-9 WILL BE SLOWER WHEN
COMPARED TO CA-8.   CA-9 WILL ALSO UTILIZE WASTE ROCK AND TAILINGS PILES AND TREATED AMD FROM
THE THREE MAJOR SOURCES WHEN FORMULATING THE LDCC.  THIS BRINGS CA-9 AN ADDITIONAL STEP FORWARD
IN MEETING THE REQUIREMENT OF THE CWA BY ADDRESSING NON-POINT SOURCES; THESE SOURCES WILL NOT BE
ADDRESSED BY CA-1 THROUGH CA-8.

THE MOST ATTRACTIVE FEATURE OF CA-9, HOWEVER, IS THE USE OF LDCC.  IF FULLY SUCCESSFUL, THIS
ALTERNATIVE COULD PREVENT OR SIGNIFICANTLY REDUCE AMD TO A POINT WHERE TREATMENT MAY NOT BE
REQUIRED.  THIS, OF COURSE, WOULD MEAN THAT THERE WOULD NO LONGER BE A NEED TO UTILIZE BRICK
FLAT PIT AS A STORAGE BASIN OR A NEED TO IDENTIFY AND DEVELOP NEW OFF-SITE LIME SLUDGE DISPOSAL
SITES. IT IS THIS ASPECT OF CA-9 THAT MAKES IT A SUPERIOR CHOICE OVER THE OTHER COMBINED
REMEDIAL ACTION ALTERNATIVES.

X. IDENTIFICATION OF FUND-BALANCED REMEDY AND REMEDY SELECTION STRATEGY

ALTERNATIVE CA-9 IS THE APPROPRIATE FUND-BALANCED REMEDY FOR IRON MOUNTAIN MINE.  ALTERNATIVE
CA-8 IS EPA'S NEXT PREFERRED ALTERNATIVE.  THESE TWO ALTERNATIVES DIFFER PRINCIPALLY IN THE   
USE OF LDCC, IN THE VOLUME OF AMD TO RECEIVE LIME/LIMESTONE NEUTRALIZATION TREATMENT, AND
WHETHER A PARTIAL CAP (CA-9) OR COMPLETE CAP (CA-8) IS CONSTRUCTED. *

FULL IMPLEMENTATION OF ALTERNATIVE CA-9 IS EXPECTED TO SIGNIFICANTLY IMPROVE WATER QUALITY IN
THE IRON MOUNTAIN MINE AREA.  TABLE 13 PRESENTS THE ANTICIPATED WATER QUALITY BENEFITS THAT
SHOULD RESULT FROM CA-9.  WATER QUALITY IN KESWICK RESERVOIR AND THE SACRAMENTO RIVER WOULD ALSO
SEE SIMILAR WATER QUALITY IMPROVEMENTS.  REMOVING THE MINNESOTA FLATS TAILINGS PILE, THE ONLY
KNOWN SOURCE TO IMPACT FLAT CREEK, WOULD RESULT IN IMMEDIATE IMPROVEMENTS IN WATER QUALITY AND,
OVER TIME, MAY CAUSE A RETURN OF ALL BENEFICIAL USES TO THIS WATER COURSE.

REDUCING THE METALS LOADING TO RECEIVING WATERS WOULD ALSO MEAN THAT THERE ARE FEWER HEAVY
METALS IN SOLUTION; FISH IN THE SACRAMENTO RIVER HAVE BEEN SHOWN TO BIOACCUMULATE THESE METALS.
IF IT WERE POSSIBLE THAT BIOACCUMULATION, WHICH HAS BEEN DEMONSTRATED IN FISH TISSUE, WAS ALSO
CAUSING A POTENTIAL HUMAN HEALTH PROBLEM, WE ANTICIPATE THAT THIS IMPACT WOULD BE ELIMINATED OR
REDUCED BY THE REMEDIAL ACTION PROGRAM.

ALSO, INSTALLATION OF PERIMETER CONTROL (I.E., FENCING, POSTING WARNING SIGNS) SHOULD MINIMIZE
POTENTIAL PUBLIC HEALTH IMPACTS ASSOCIATED WITH COMING INTO CONTACT WITH AMD OR AMD-LADEN
WATERS.

THE SELECTED ALTERNATIVE FOR THIS OPERABLE UNIT CONSISTS OF THE SOURCE CONTROL AND WATER



MANAGEMENT COMPONENTS THAT ARE COMMON TO BOTH CA-8 AND CA-9.  THE AGENCY IS NOT NOW PREPARED TO
MAKE A FINAL DECISION ON WHETHER TO PROCEED WITH THE SOURCE CONTROL MEASURE OF INJECTING
LOW-DENSITY CELLULAR CONCRETE INTO THE UNDERGROUND MINE WORKINGS OR STRAIGHT LIME/LIMESTONE
NEUTRALIZATION TREATMENT OF AMD.  TO ASSIST IN MAKING THIS DECISION, THIS ROD AUTHORIZES EPA TO
CONDUCT A HYDROGEOLOGIC INVESTIGATION, AND LDCC PILOT AND DEMONSTRATION TESTING TO DETERMINE A)
IF THE SITE IS CONDUCIVE TO THE APPLICATION OF LDCC; B) THE PROPER FORMULATION OF LDCC NEEDED TO
WITHSTAND AMD CORROSION; AND C) IF LDCC IS TECHNICALLY FEASIBLE, RELIABLE, AND CAN BE
SUCCESSFULLY IMPLEMENTED AT IRON MOUNTAIN MINE.  IF THESE STUDIES CONCLUDE THAT LDCC IS
TECHNICALLY FEASIBLE AND CAN BE IMPLEMENTED, EPA WILL PREPARE A SECOND RECORD OF DECISION (ROD)
DOCUMENTING THE SELECTION OF THE SOURCE CONTROL MEASURE.

ALTERNATIVELY, IF THE SITE IS NOT CONDUCIVE TO THE APPLICATION OF LDCC OR IF LDCC IS JUDGED TO
BE TECHNICALLY INFEASIBLE, A SECOND ROD WILL BE PREPARED TO SELECT THE COMPONENTS OF CA-8
(COMPLETE CAPPING OF THE RICHMOND OREBODY AND LIME/LIMESTONE TREATMENT) THAT HAVE NOT BEEN
SELECTED BY THIS ROD.

*  CONSTRUCTION OF A PARTIAL OR COMPLETE CAP OVER THE RICHMOND ORE BODY IS CONSISTENT WITH EPA'S
CURRENT VIEW OF IRON MOUNTAIN AS A WASTE SOURCE.  

A CAP WILL REDUCE INFILTRATION OF PRECIPITATION AND THUS REDUCE THE VOLUME OF ACID MINE DRAINAGE
THAT IS FORMED. HOWEVER, THE ORE BODY COULD BE CONSIDERED A RESOURCE, SUITABLE FOR EXPLOITATION
BY A SOLUTION MINING PROCESS (AS CURRENTLY PROPOSED BY THE POTENTIALLY RESPONSIBLE PARTIES). 
PLACING A FULL OR PARTIAL CAP OVER THE ORE BODY COULD BE A HINDRANCE TO EFFORTS TO IMPLEMENT A
SOLUTION MINING PROCESS.  THEREFORE, EPA WILL NOT BEGIN IMPLEMENTATION OF THE CAPPING COMPONENT
FOR A GRACE PERIOD, WHILE THE POSSIBILITY OF DEVELOPING THE ORE BODY AS A RESOURCE IS CONSIDERED
FURTHER.  COMMERCIAL DEVELOPMENT OF THE ORE BODY WOULD HAVE TO INCLUDE ACID MINE DRAINAGE
DISCHARGE CONTROL MEASURES AND OTHER ENVIRONMENTAL SAFEGUARDS.  A FINAL DECISION REGARDING THE
CAPPING COMPONENT WILL BE MADE FOLLOWING THE GRACE PERIOD.

#RA
XI. SUMMARY OF RECOMMENDED OPERABLE UNIT

THE RECOMMENDED OPERABLE UNIT CONSISTS OF:

1. APPROXIMATELY 2.5 ACRES OF CRACKED AND CAVED GROUND AREAS ABOVE THE RICHMOND OREBODY
WILL BE CAPPED USING A SOIL CEMENT MIXTURE OR OTHER SUITABLE MATERIAL.  THE AREAS
WILL BE GRADED AND BENCHED AND COVERED WITH THE SOIL CEMENT MIXTURE.  INTERCEPTION
DITCHES WILL BE USED TO DIVERT CLEAN SURFACE WATER RUNOFF FROM THE OREBODY.

2. UP TO 800 CUBIC FEET PER SECOND (CFS) OF CLEAN SURFACE WATER WILL BE DIVERTED FROM
THE UPPER SPRING CREEK WATERSHED BEFORE IT REACHES THAT PORTION OF THE BASIN
AFFECTED BY IRON MOUNTAIN MINE.  THIS WILL BE ACCOMPLISHED BY CONSTRUCTING A LOW
DIVERSION DAM AND AN 8-FOOT TUNNEL THROUGH THE RIDGE THAT SEPARATES THE SPRING CREEK
AND FLAT CREEK WATERSHEDS.  A CHUTE AND ENERGY DISSIPATERS WILL BE NEEDED TO
COMPLETE THE CONVEYANCE OF FLOWS FROM SPRING CREEK TO FLAT CREEK.

3. UP TO 250 CFS OF CLEAN WATER WILL BE DIVERTED FROM THE SOUTH FORK OF SPRING CREEK 
ACROSS THE DRAINAGE DIVIDE INTO ROCK CREEK WHICH DISCHARGES TO THE SACRAMENTO RIVER
BELOW KESWICK DAM.  THE PURPOSE OF THIS ALTERNATIVE IS SIMILAR TO THE UPPER SPRING
CREEK DIVERSION AND WILL REQUIRE A SMALL DIVERSION DAM AND 4,000 FEET OF PIPELINE TO
COMPLETE THE CONVEYANCE OF FLOWS TO ROCK CREEK.

4. CLEAN WATER FROM UPPER SLICKROCK CREEK WILL BE DIVERTED AROUND THE WASTE ROCK AND
SLIDE DEBRIS, WHICH CONTRIBUTE TO RELEASES FROM BIG SEEP, TO THE LOWER REACH OF



SLICKROCK CREEK.

5. SPRING CREEK DEBRIS DAM WILL BE ENLARGED FROM ITS PRESENT STORAGE CAPACITY OF 5,800
ACRE FEET TO 9,000 ACRE FEET.

6. INSTALLATION OF PERIMETER CONTROLS AS NECESSARY TO MINIMIZE ANY DIRECT CONTACT
THREATS.

7. PERFORM HYDROGEOLOGIC STUDY AND FIELD-SCALE PILOT DEMONSTRATION TO BETTER DEFINE THE
FEASIBILITY OF UTILIZING LDCC TO MINIMIZE AMD FORMATION.

XII. RECOMMENDED CLEANUP OBJECTIVES AND DESIGN YEAR

DESIGNING A CLEANUP PROGRAM TO MEET EPA WATER QUALITY CRITERIA FOR PROTECTION OF AQUATIC LIFE
FOR THE 'WORST CASE' CONDITION (1978) WAS JUDGED TO BE APPROPRIATE BECAUSE IT IS UNDER
CONDITIONS SIMILAR TO 1978 THAT THE GREATEST IMPACTS ON AQUATIC LIFE WOULD BE FELT.  IT SHOULD 
BE NOTED THAT THE SO-CALLED "WORST CASE" YEAR IS BASED ON VERY FEW YEARS OF DATA.  ALSO, WATER
QUALITY MODEL RUNS PREDICTED THAT, TARGETING A CLEANUP PROGRAM TO MEET EPA WATER QUALITY
CRITERIA FOR THE 1978 RUNOFF CONDITIONS (WET YEAR FOLLOWING A DROUGHT) WOULD ENSURE THAT MORE
STRINGENT STATE CRITERIA FOR THE OTHER THREE CLEANUP CASE YEARS WOULD BE MET.  STATED
DIFFERENTLY, THE EPA PROGRAM SHOULD MEET STATE CRITERIA FOR EVERY YEAR EXCEPT THE WORST CASE
YEAR, AT WHICH TIME THE FEDERAL STANDARDS WILL BE MET.  UNDER THESE CONDITIONS, MEETING FEDERAL
STANDARDS SHOULD PREVENT FISH KILLS FROM OCCURRING IN THE SACRAMENTO RIVER.

#OEL
XIII. CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

ACCORDING TO THE NCP, 40 CFR PART 300.68 (I)(1), REMEDIAL ACTIONS MUST ATTAIN OR EXCEED
APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL REQUIREMENTS
UNLESS ONE OF THE EXCEPTIONS OF SECTION 300.68(I)(5) APPLIES. ONE OF THESE EXCEPTIONS IS
FUND-BALANCING.  THIS PROVISION ALLOWS EPA TO SELECT THE ALTERNATIVE WHICH MOST CLOSELY
APPROACHES THE LEVEL OF PROTECTION PROVIDED BY APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS BY CONSIDERING THE AMOUNT OF MONEY REMAINING IN THE TRUST FUND AND THE NEED TO TAKE
ACTION AT OTHER NPL SITES.

THE SELECTED OVERALL REMEDY (CA-9) IS PRESENTED FOR THE DISCUSSION OF THE CONSISTENCY WITH OTHER
ENVIRONMENTAL LAWS EVEN THOUGH THE CURRENT ROD IS FOR THE FIRST OPERABLE UNIT ONLY.  THE
SELECTED REMEDY WOULD FILL THE MAJOR MINE WORKINGS WITH LOW-DENSITY CELLULAR CONCRETE TO GREATLY
REDUCE AMD PRODUCTION; PARTIALLY CAP IRON MOUNTAIN TO REDUCE THE INFILTRATION OF CLEAN WATER
INTO THE ORE BODY; DIVERT CLEAN SURFACE WATERS AWAY FROM TAILINGS PILES AND CONTAMINATED AREAS;
IF NECESSARY, TREAT THE (REDUCED) FLOW OF AMD FROM THE MAJOR POINT SOURCES BY LIME
NEUTRALIZATION; AND ENLARGE SPRING CREEK DEBRIS DAM TO PROVIDE FLOW EQUALIZATION. IN ORDER TO
REDUCE INFILTRATION OF CLEAN WATER INTO THE MOUNTAIN, SOME GRADING AND FILLING OF DEPRESSIONS IS
ANTICIPATED IN ADDITION TO THE PARTIAL CAP.  IN PARTICULAR, AN OPEN PIT CALLED THE BRICK FLAT
PIT IS TO BE FILLED TO PREVENT ACCUMULATION OF WATER. DEWATERED SLUDGES FROM THE LIME
NEUTRALIZATION PROCESS, AS WELL AS THE TAILINGS FROM THE MINNESOTA FLATS TAILINGS PILES, WILL BE
PLACED IN THE BRICK FLAT PIT.  THE SELECTED REMEDY DOES NOT: ADDRESS ALL WASTE ROCK DUMPS OR
TAILINGS PILES ALONG BOULDER CREEK AND SLICKROCK CREEK; COLLECT AND TREAT ALL SEEPS OR
SUBSURFACE DRAINAGE ALONG BOULDER CREEK AND SLICKROCK CREEK; ADDRESS METAL-BEARING SEDIMENTS IN
RECEIVING WATERS; OR FULLY ACHIEVE AQUATIC WATER QUALITY STANDARDS IN BOULDER CREEK, SLICKROCK
CREEK, PORTIONS OF SPRING CREEK, AND KESWICK RESERVOIR.  IN ESSENCE, THE SELECTED REMEDY WILL
ACHIEVE AQUATIC WATER QUALITY STANDARDS BELOW KESWICK DAM, BUT NOT IN THE TRIBUTARY STREAMS;
HOWEVER, WATER QUALITY IN THESE RECEIVING WATERS IS EXPECTED TO IMPROVE SUBSTANTIALLY TO THE



POINT WHERE CERTAIN BENEFICIAL USES MAY RETURN ON A SEASONAL BASIS.

THE MAJOR ENVIRONMENTAL STATUTES THAT SHOULD BE ADDRESSED WITH REGARD TO THIS SITE INCLUDE THE
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), THE CLEAN WATER ACT (CWA), THE NATIONAL
ENVIRONMENTAL PROTECTION ACT (NEPA), AND THE ENDANGERED SPECIES ACT (ESA).  IN ADDITION, THE
SELECTED ALTERNATIVE'S CONSISTENCY WITH A NUMBER OF OTHER FEDERAL AND STATE REGULATIONS IS
DISCUSSED IN THE FEASIBILITY STUDY AND ITS ADDENDUM.

RCRA

THE PARTIAL CAPPING OF THE MOUNTAIN AND THE FILLING OF BRICK FLAT PIT WITH TAILINGS FROM THE
MINNESOTA FLATS AREA AS WELL AS DISPOSING OF DEWATERED LIME SLUDGES ARE TWO COMPONENTS OF THE
SELECTED REMEDIAL ACTION THAT ARE OF INTEREST HERE.  IRON MOUNTAIN MINE IS AN INACTIVE MINING
SITE, AND THE SOLID MATERIALS FOUND AT THE SITE ARE CONSIDERED MINING WASTES; HENCE, RCRA IS NOT
GENERALLY APPLICABLE OR RELEVANT OR APPROPRIATE.  HOWEVER, PORTIONS OF THE RCRA SUBTITLE C
REQUIREMENT MAY BE RELEVANT AND APPROPRIATE FOR SOME ASPECTS OF THE REMEDY.  WE CONSIDERED THE
RCRA SUBTITLE C REQUIREMENTS IN FORMULATING VARIOUS ASPECTS OF THE ALTERNATIVE REMEDIAL ACTIONS. 
IN ADDITION, SUBTITLE D REQUIREMENTS MAY BE APPROPRIATE AT THE SITE.  IN PARTICULAR, GRADING AND
CAPPING TO REDUCE INFILTRATION OF RAIN WATERS INTO TAILINGS PILES (OR THE ORE BODY) SEEMS
APPROPRIATE.  THE PARTIAL CAP IS INTENDED TO BE PLACED OVER BADLY FRACTURED AREAS AND AREAS OF
RELATIVELY LOW SLOPE.  A SOIL/CEMENT MIXTURE APPEARS TO BE THE MOST COST-EFFECTIVE APPROACH TO
REDUCING INFILTRATION INTO THE ORE BODY:  THE MULTI-LAYERED CLAY CAP DOES NOT APPEAR TO BE
NECESSARY FOR THIS APPLICATION.  ALSO, BECAUSE OF THE STEEPNESS OF SOME OF THE SLOPES, COMPLETE
CAPPING OF THE MOUNTAIN IS NOT TECHNICALLY FEASIBLE OR PRACTICAL.

WITH REGARD TO THE DISPOSAL OF SLUDGES GENERATED BY THE LIME NEUTRALIZATION PROCESS, IT MAY BE
MOST PROTECTIVE TO PLACE THE SLUDGES (AFTER DEWATERING) IN A DOUBLE-LINED FACILITY.  SUCH A
FACILITY WOULD HAVE TO BE LOCATED OFF-SITE, BECAUSE THERE ARE NO AREAS SUITABLE FOR SUCH A
FACILITY ON-SITE.  HOWEVER, THE SELECTED REMEDY IS TO PLACE THESE SLUDGES IN BRICK FLAT PIT ON
TOP OF IRON MOUNTAIN.  THIS IS CONSIDERED A MORE APPROPRIATE APPROACH FOR SEVERAL REASONS:  (1)
THE PIT NEEDS TO BE FILLED IN ORDER TO PREVENT WATER FROM PONDING IN IT, (2) THE METALS
CONTAINED IN THE DEWATERED SLUDGE ARE RELATIVELY IMMOBILE AND HENCE SHOULD BE SAFE TO PLACE IN
AN UNLINED PIT, (3) SHOULD THE METALS MIGRATE, THEY WOULD REENTER THE ORE BODY AND EVENTUALLY BE
RECAPTURED BY THE AMD TREATMENT SYSTEM, AND (4) THE PIT PROVIDES THE PROBABLE LEAST-COST
DISPOSAL OPTION.  IT IS ESTIMATED THAT BRICK FLAT PIT COULD PROVIDE 30-PLUS YEARS OF DISPOSAL
CAPACITY, DEPENDING ON SLUDGE GENERATION RATES.  (IF THE LDCC IS FULLY SUCCESSFUL IN STOPPING
AMD FORMATION, THEN NO TREATMENT WOULD BE REQUIRED, AND NO SLUDGES WOULD BE GENERATED.).

PLACEMENT OF THE TAILINGS FROM THE MINNESOTA FLATS AREA IN BRICK FLAT PIT IS ALSO SELECTED.  THE
TAILINGS CAME FROM AN ORE ROASTING OPERATION NEAR IRON MOUNTAIN, AND THEY CONTRIBUTE
APPROXIMATELY ONE PERCENT OF THE TOTAL METALS DISCHARGE FROM THE SITE VIA SURFACE WATER RUNOFF. 
REMOVAL OF THE TAILINGS FROM THEIR PRESENT LOCATION WOULD ALLOW FLAT CREEK TO BE RESTORED.
PLACEMENT OF THESE MATERIALS IN BRICK FLAT PIT IS SOMEWHAT ANALOGOUS TO PLACING MATERIALS THAT
HAVE MIGRATED OFF-SITE FROM A LANDFILL BACK ON THE LANDFILL PRIOR TO CAPPING.  THE METALS
CONCENTRATIONS ARE LESS THAN THOSE OF THE UNDERLYING ORE BODY, AND THE VOLUME IS SIGNIFICANTLY
LESS THAN THAT OF THE ORE BODY.

CWA

SECTION 301 OF THE FEDERAL CLEAN WATER ACT REQUIRES THAT ANY POINT SOURCE DISCHARGE TO WATERS OF
THE UNITED STATES MEET TECHNOLOGY-BASED EFFLUENT LIMITATIONS (BEST PRACTICABLE TECHNOLOGY
CURRENTLY AVAILABLE (BPT) BY JULY 1, 1977, AND BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE
(BAT) BY JULY 1, 1984) AS WELL AS EFFLUENT LIMITATIONS NECESSARY FOR ACHIEVING COMPLIANCE WITH
WATER QUALITY STANDARDS BY JULY 1, 1977.  ALL CLEAN WATER ACT REQUIREMENTS MAY BE MET BY 



PREVENTING DISCHARGE.  WATERS OF THE UNITED STATES IN THE IRON MOUNTAIN MINE AREA INCLUDE
BOULDER CREEK, FLAT CREEK, SLICKROCK CREEK, SPRING CREEK, KESWICK RESERVOIR, AND THE SACRAMENTO
RIVER.

EPA HAS DETERMINED BY BEST PROFESSIONAL JUDGEMENT THAT THE EFFLUENT LIMITATIONS FOR MINE
DRAINAGE AT 40 CFR PART 400, SUBPART J, WHICH ARE ACHIEVABLE BY USING LIME TREATMENT AND
PRECIPITATION, MEET THE BPT/BAT/BCT REQUIREMENTS OF THE CWA FOR POINT SOURCE DISCHARGES AT THIS
SITE. 

WATER QUALITY STANDARDS ESTABLISHED PURSUANT TO THE CWA ARE CURRENTLY APPLICABLE TO THE
SACRAMENTO RIVER AND TRIBUTARIES ABOVE HAMILTON CITY.  THESE STANDARDS WERE ADOPTED BY THE
CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL BOARD ON APRIL 27, 1984, AND WERE APPROVED BY THE
STATE WATER RESOURCES CONTROL BOARD AND EPA.  THESE STANDARDS LIMIT DISSOLVED CONCENTRATIONS OF
CADMIUM (0.00022 MG/L), COPPER (0.0056 MG/L), AND ZINC (0.016 MG/L). OTHER APPLICABLE WATER
QUALITY STANDARDS INCLUDE A PH RANGE OF 6.5 TO 8.3, WITH A MAXIMUM DEVIATION OF 0.3 UNITS FROM
AMBIENT CONDITIONS, AS WELL AS FREEDOM FROM COLOR, TURBIDITY, SETTLEABLE MATERIAL, SEDIMENT,
TOXICITY, AND SUSPENDED MATERIALS IN AMOUNTS THAT ADVERSELY AFFECT BENEFICIAL USES.  WATER
QUALITY STANDARDS ARE CURRENTLY VIOLATED AT ALL TIMES FOR EACH OF THESE WATER BODIES EXCEPT FOR
THE SACRAMENTO RIVER BELOW KESWICK DAM.

WHILE SUBSTANTIAL WATER QUALITY IMPROVEMENT ABOVE CURRENT CONDITIONS IS EXPECTED THROUGH
IMPLEMENTATION OF ALTERNATIVE CA-9, STATE AND FEDERAL STANDARDS WILL PROBABLY NOT BE MET IN
PORTIONS OF SPRING CREEK, SLICKROCK CREEK, BOULDER CREEK, AND KESWICK RESERVOIR AT ANY TIME. 
 ALTERNATIVE CA-9 ACHIEVES WATER QUALITY AT A POINT BELOW KESWICK DAM.  AS DESCRIBED UNDER FUND
BALANCING, THE COST OF MEETING WATER QUALITY OBJECTIVES IN THE STREAM NEAR THE SOURCE IS
EXTREMELY LARGE AND FUND BALANCING IS USED TO BACK OFF TO A LESS COSTLY REMEDY.

NEPA

UNDER NEPA, AN ENVIRONMENTAL IMPACT STATEMENT (EIS) MUST BE PREPARED FOR FEDERALLY-FUNDED
PROJECTS.  THE ENVIRONMENTAL ANALYSIS INCLUDED IN THE FEASIBILITY STUDY IS NORMALLY CONSIDERED
TO BE THE FUNCTIONAL EQUIVALENT OF THE EIS.  HOWEVER, IN THIS CASE, THE ENVIRONMENTAL IMPACT OF
THE PROPOSED STREAM DIVERSIONS ARE BEYOND THE SCOPE OF THE FEASIBILITY STUDY.  THEREFORE, PRIOR
TO FINAL DESIGN AND CONSTRUCTION OF WATER DIVERSION COMPONENTS OR CHANGES IN THE CREST OR POOL
ELEVATIONS OF THE SPRING CREEK DEBRIS DAM, THE BUREAU OF RECLAMATION, UNDER AN AGREEMENT WITH
EPA, WILL CONDUCT ANY NECESSARY SUPPLEMENTAL ENVIRONMENTAL ASSESSMENTS.

ENDANGERED SPECIES ACT OF 1973

THE WINTER RUN OF SALMON ARE BEING CONSIDERED BY THE NATIONAL MARINE FISHERIES SERVICE FOR
PROTECTION UNDER THE ENDANGERED SPECIES ACT.  THEREFORE, IF THE SERVICE TAKES FINAL ACTION TO
PROTECT THE WINTER RUN OF SALMON, THIS LEGISLATION WOULD BE APPLICABLE TO THE CLEANUP OF IRON
MOUNTAIN MINE SINCE THE SITE IS THE MAIN SOURCE OF POLLUTION THAT PLACES THE SALMON AT RISK. THE
OPERABLE UNIT AND FINAL REMEDY FOR IRON MOUNTAIN MINE WILL ACHIEVE WATER QUALITY STANDARDS IN
THE SACRAMENTO RIVER BELOW KESWICK DAM, THE MAJOR SPAWNING AREA FOR THE SALMON.  IN TAKING
REMEDIAL ACTION AT IRON MOUNTAIN MINE, EPA WILL BE IN COMPLIANCE WITH THE INTENT OF THE
ENDANGERED SPECIES ACT.

#OM
XIV. OPERATION AND MAINTENANCE

A. CAPPING OF CRACKED AND CAVED GROUND AREAS

MAINTENANCE WILL BE REQUIRED FOR THE DITCHES, BENCHES, AND SOIL-CEMENT CAP.  THE DITCHES WILL



REQUIRE PERIODIC MAINTENANCE CONSISTING OF THE REMOVAL OF DEBRIS AND REPAIR OF CRACKED SECTIONS. 
BENCHES WILL NEED PERIODIC REMOVAL OF DEBRIS.

B. WATER MANAGEMENT ALTERNATIVES

EXPECTED OPERATION AND MAINTENANCE REQUIREMENTS ARE MINIMAL FOR THESE ALTERNATIVES.  THERE ARE
NO MECHANICAL OR ELECTRICAL SYSTEM COMPONENTS TO MAINTAIN AND NO PROCESS TO MONITOR OR MANAGE.
IT IS POSSIBLE AFTER AN EXTREME RUNOFF EVENT THAT SOME REPAIR OF CHANNEL EROSION DAMAGE COULD BE
REQUIRED.  SEDIMENT ACCUMULATION COULD BE A PROBLEM AT SOME POINT IN THE SYSTEM, ALTHOUGH PROPER
DESIGN CONSIDERATIONS SHOULD REDUCE ANY ASSOCIATED MAINTENANCE PROBLEMS TO A MINIMUM.

#CR
XV. COMMUNITY RELATIONS

DOCUMENTS MADE AVAILABLE FOR PUBLIC REVIEW AND COMMENT INCLUDED THE REMEDIAL INVESTIGATION (RI)
AND FEASIBILITY STUDY (FS) REPORTS AND THE ADDENDUM TO THE FS.

THE RI WAS MADE AVAILABLE FOR REVIEW AND COMMENT IN FEBRUARY 1985, AND AGAIN ON AUGUST 2 THROUGH
AUGUST 23, 1985. THE PUBLIC COMMENT PERIOD FOR THE FS WAS HELD BETWEEN AUGUST 2 AND AUGUST 23,
1985.  PUBLIC NOTIFICATION OF THE PUBLIC COMMENT PERIOD WAS ANNOUNCED TWO WEEKS PRIOR TO THE
PUBLIC COMMENT PERIOD THROUGH NOTICES IN LOCAL NEWSPAPERS.  A FACT SHEET SUMMARIZING THE
CONTENTS OF THE RI AND FS REPORTS WAS SENT TO THE MAILING LIST DURING THE WEEK OF JULY 22, 1985.
A PUBLIC MEETING WAS HELD ON AUGUST 15, 1985 IN REDDING, CA. THE MAJORITY OF COMMENTS RECEIVED
AT THE PUBLIC MEETING WERE FROM IMMI AND STAUFFER.  THESE PARTIES STATED THEIR OBJECTIONS TO THE
IMPLEMENTATION OF THE EPA CLEANUP PROGRAM, AND VOICED STRONG SUPPORT FOR ALLOWING IMMI TO
PROCEED WITH ITS CONCEPT FOR AN IN SITU LEACHING AND METALS RECOVERY PROJECT.

WRITTEN COMMENTS WERE RECEIVED FROM THE PRP'S, STATE AGENCIES, ONE RESIDENT ALONG FLAT CREEK,
AND SPORTFISHING AND RECREATIONAL ORGANIZATIONS.  IN GENERAL, THE PRP'S AND THEIR CONSULTANTS
SUPPORTED THE IMMI PROPOSAL, STATED OPPOSITION TO AN EPA FUNDED CLEANUP ACTION, AND CALLED INTO
QUESTION THE CREDIBILITY OF THE FS.  STATE AGENCIES AND OTHER ORGANIZATIONS LENT SUPPORT FOR AN
EPA FUNDED REMEDIAL ACTION AND RAISED CONCERNS ABOUT PROCEEDING WITH THE IMMI PROPOSAL. 
RESPONSES TO THE COMMENTS ARE PRESENTED IN THE ATTACHED RESPONSIVENESS SUMMARY.

A FACT SHEET SUMMARIZING THE RESULTS OF THE ADDENDUM TO THE FS WAS SENT TO THE MAILING LIST ON
JULY 14, 1986.  THE PUBLIC COMMENT PERIOD FOR THE ADDENDUM WAS HELD FROM JULY 25 THROUGH AUGUST
15, 1986.  PUBLIC NOTIFICATION OF THE PUBLIC COMMENT PERIOD WAS ANNOUNCED ABOUT THREE WEEKS
PRIOR TO THE PUBLIC COMMENT PERIOD THROUGH NOTICES IN LOCAL NEWSPAPERS.

WRITTEN COMMENTS WERE RECEIVED BY THE PRP'S, FEDERAL AND STATE REGULATORY AGENCIES, TWO
LANDOWNERS NEAR THE SITE, CONSULTANTS ASSOCIATED WITH IMMI, AND 33 CITIZENS WHO SIGNED PETITIONS
AND/OR FORM LETTERS SUPPORTING THE IMMI PROPOSAL, AND 5 LETTERS FROM RESIDENTS IN THE REDDING
AREA.

AS A GENERAL STATEMENT, COMMENTS FROM THE PRP'S AND CONSULTANTS FOR IMMI STATED FIRM SUPPORT FOR
THE IMMI PROPOSAL AND OPPOSITION TO THE EPA PROPOSED CLEANUP PROGRAM.  THERE WAS A CONCERN THAT
INJECTING THE LDCC INTO THE UNDERGROUND MINE WORKINGS WOULD INTERFERE WITH THE IMMI PROPOSAL AND
WOULD ALSO DESTROY A VALUABLE MINERAL RESOURCE.  THE PRP'S VOICED STRONG OPPOSITION TO
PROCEEDING WITH LDCC BECAUSE IT IS AN UNPROVEN TECHNOLOGY FOR THE PURPOSES FOR WHICH IT WOULD BE
APPLIED AT IRON MOUNTAIN MINE.  THE PRP'S STATED THAT THE TECHNOLOGY WAS NOT TECHNICALLY   
FEASIBLE; STAUFFER INDICATED THAT, FOR THIS REASON, THE APPROACH WAS NOT CONSISTENT WITH THE NCP
BECAUSE IT WAS NOT AN ESTABLISHED TECHNOLOGY.  THE PRP'S ALSO STATED THAT THE IMMI PROPOSAL WAS
A FAR SUPERIOR ALTERNATIVE AND THAT IMMI HAD SECURED FUNDING TO FINANCE ITS COMMERCIAL MINING
VENTURE AND AN ENVIRONMENTAL CONTROL PROGRAM.  STAUFFER ASSERTED ITS VIEW THAT REGION IX HAD



INCORRECTLY INTERPRETED THE CLEAN WATER ACT IN APPLYING BAT FOR CONTROL OF AMD FROM "ABANDONED
MINES"; THAT WATER QUALITY COMPLIANCE CRITERIA MUST BE NEGOTIATED ON A CASE-BY-CASE BASIS, AND
THAT THE POINT OF COMPLIANCE FOR MEETING CLEANUP OBJECTIVES SHOULD CONTINUE TO BE MET BELOW
KESWICK DAM.  STAUFFER ALSO PROTESTED THAT THE THREE WEEK PUBLIC REVIEW AND COMMENT PERIOD WAS
INADEQUATE AND INCONSISTENT WITH CERCLA AND THE COMMUNITY RELATIONS PROVISIONS OF THE NCP
BECAUSE THE ADDENDUM REPRESENTED A SHARP DEPARTURE FROM THE ORIGINAL FS AND THAT IMPORTANT AND
COMPLEX TECHNICAL ISSUES WERE RAISED BY THE FS ADDENDUM. 

THE PETITION AND FORM LETTERS STATED THAT THE IMMI PROPOSAL WAS NEEDED TO BOLSTER SHASTA
COUNTY'S ECONOMY, THAT THE IMMI CLEANUP PROGRAM WAS MORE EFFICIENT AND COST EFFECTIVE THAN THE
EPA CLEANUP PROGRAMS, THAT THE IMPACTS OF DISCHARGES OF AMD ON THE SACRAMENTO RIVER ARE HIGHLY
QUESTIONABLE, AND THAT THE EPA CLEANUP PROGRAM WAS "BASICALLY LUDICROUS".

FEDERAL AND STATE REGULATORY AGENCIES AGREED WITH THE IMPLEMENTATION OF CA-9 AS THE BEST
SOLUTION TO THE IRON MOUNTAIN MINE PROBLEM, ALTHOUGH SUPPORT WAS ALSO MENTIONED FOR CA-8; THERE
WAS A CONSENSUS OF THE REGULATORY AGENCIES OPPOSING THE IMMI COMMERCIAL MINING VENTURE AS AN
ACCEPTABLE RESPONSE TO SITE PROBLEMS.  SPECIFIC COMMENTS AND EPA'S RESPONSES ARE PRESENTED IN
THE ATTACHED RESPONSIVENESS SUMMARY.

#SCH
XVI. SCHEDULE

• APPROVE REMEDIAL ACTION;           WEEK OF SEPTEMBER 22,1986
      SIGN RECORD OF DECISION           

• COMMENCE REMEDIAL DESIGN           FUNDING PENDING
      AND REMEDIAL ACTION OF             REAUTHORIZATION OF
      WATER MANAGEMENT                   CERCLA
      ALTERNATIVES.

ONCE CERCLA HAS BEEN REAUTHORIZED, THE RD/RA PHASE FOR IRON MOUNTAIN MINE IS PROPOSED TO BE
IMPLEMENTED IN THE FOLLOWING MANNER:

   1. PRE-DESIGN FOR ALL SOURCE CONTROL
      AND TREATMENT COMPONENTS                FY 1987, 1ST QTR

   2. HYDROGEOLOGIC INVESTIGATION AND         FY 1987, 1ST QTR
      LDCC PILOT AND DEMONSTRATION TEST

   3. REMEDIAL DESIGN                         FY 1987, 3RD QTR

      A) PARTIAL CAPPING
      B) UPPER SLICKROCK CREEK DIVERSION
      C) SOUTH FORK SPRING CREEK DIVERSION; AND
      D) UPPER SPRING CREEK DIVERSION

    4. REMEDIAL ACTION

      A) PARTIAL CAPPING                      FY 1987, 4TH QTR
      B) UPPER SLICKROCK CREEK DIVERSION      FY 1988, 1ST QTR
      C) SOUTH FORK SPRING CREEK              FY 1988, 3RD QTR
           DIVERSION; AND
      D) UPPER SPRING CREEK DIVERSION         FY 1988, 3RD QTR



   5. REMEDIAL DESIGN:  LDCC (IF FEASIBLE)

      A) RICHMOND                             FY 1989, 3RD QTR
      B) SLIMROCK                             FY 1990, 2ND QTR

   6. REMEDIAL ACTION:  LDCC

      A) RICHMOND                             FY 1991, 1ST QTR
      B) SLIMROCK                             FY 1991, 3RD QTR

   7. RD/RA:  LIME NEUTRALIZATION             WILL BE DETERMINED
        (IF NEEDED)                           BY RESULTS OF LDCC PILOT AND DEMONSTRATION TESTS.

#FA
XVII. FUTURE ACTIONS

AFTER THIS RECORD OF DECISION IS SIGNED, EPA WILL ENTER INTO AN INTERAGENCY AGREEMENT WITH THE
U.S. BUREAU OF RECLAMATION (BUREAU) FOR THE DESIGN AND CONSTRUCTION OF THE SOURCE CONTROL AND
TREATMENT COMPONENTS OF THE SELECTED REMEDIAL ACTION.  IN THIS MANNER, THE BUREAU WILL FUNCTION
IN A ROLE IDENTICAL TO THAT OF THE U.S. CORPS OF ENGINEERS UNDER THE SUPERFUND PROGRAM AND WILL
OVERSEE AND MANAGE THE DESIGN AND CONSTRUCTION OF THE SELECTED REMEDIAL ACTION.  THIS AGREEMENT
WILL BUILD UPON THE NATIONAL INTERAGENCY AGREEMENT BETWEEN EPA AND THE BUREAU FOR THE CLEANUP OF
NPL SITES.

THE BUREAU WILL ASSIST EPA'S CLEANUP EFFORTS BY SEEKING FUNDING FOR THE DESIGN AND CONSTRUCTION
OF THE WATER MANAGEMENT COMPONENTS OF THE SELECTED REMEDIAL ACTION.  EPA MAY NEED TO ADVANCE
TRUST FUND MONIES TO THE BUREAU TO BEGIN CERTAIN OF THESE ACTIVITIES SO AS TO NOT INTERRUPT THE
SITE CLEANUP PROCESS.  UNDER THE TERMS OF THE AGREEMENT, THE BUREAU WILL REIMBURSE EPA FOR THESE
ADVANCED MONIES.

IMPLEMENTATION OF THE SELECTED ALTERNATIVE IS EXPECTED TO PROCEED UNDER A PHASED APPROACH, WITH
MONITORING FOLLOWING THE CONSTRUCTION OF EACH COMPONENT REMEDIAL ACTION ALTERNATIVE. THIS WILL
ALLOW EPA TO FULLY DETERMINE THE EFFECTIVENESS OF EACH ALTERNATIVE.  THE PHASED APPROACH WILL BE
IMPLEMENTED IN THE FOLLOWING MANNER:

OPERABLE UNIT

• CAPPING ABOVE RICHMOND OREBODY

DESIGN - 6 MONTHS

CONSTRUCTION - 9 MONTHS (UNDER SUITABLE WEATHER CONDITIONS)

• SURFACE WATER DIVERSIONS

DESIGN - 12 MONTHS

CONSTRUCTION - 18 MONTHS

• ENLARGEMENT OF SPRING CREEK DEBRIS DAM

DESIGN - 18 MONTHS

CONSTRUCTION 18 MONTHS



(THIS COMPONENT WILL NOT BEGIN RD/RA UNTIL ALL THE SOURCE CONTROL, TREATMENT (IF NEEDED) AND
WATER MANAGEMENT COMPONENTS HAVE BEEN CONSTRUCTED AND MONITORED FOR THEIR EFFECTIVENESS).

• RICHMOND HYDROGEOLOGIC INVESTIGATION

THE OBJECT OF THE INVESTIGATION IS TO:

1. IDENTIFY THE MAIN SOURCES OF INFLOW AND AMD TO THE UNDERGROUND MINE WORKINGS;

2. DETERMINE THE VERTICAL AND LATERAL DISTRIBUTION OF HYDRAULIC HEAD AND PERMEABILITY; AND 

3. EVALUATE SLOPE STABILITY AND THE STRENGTH OF GEOLOGIC MATERIAL.

THESE OBJECTIVES WILL BE ACCOMPLISHED, IN PART, THROUGH A GROUNDWATER DRILLING PROGRAM AND AN
ASSESSMENT AND SURVEY OF THE UNDERGROUND MINE WORKINGS.  THIS INVESTIGATION MAY IDENTIFY ANOTHER
FILL MATERIAL OR SOURCE CONTROL MEASURES THAT MAY BE EQUALLY OR BETTER SUITED FOR THE IRON
MOUNTAIN MINE SITE.  SHOULD THIS BE THE CASE, REGION IX WOULD PROPOSE TO EXPAND THE LDCC PILOT
TEST DESCRIBED BELOW TO INCLUDE AN EXAMINATION OF THESE ALTERNATIVES.

• PILOT AND DEMONSTRATION TEST OF LOW-DENSITY CELLULAR CONCRETE

1. PILOT TEST

THE OBJECTIVE OF THIS TEST IS TO DETERMINE THE PROPER FORMULATION OF LDCC TO WITHSTAND ATTACK
AND CORROSION FROM AMD.  THIS WILL INCLUDE A) LABORATORY TEST THAT WILL EXAMINE THE EFFECTS OF
ACID ATTACK ON VARIOUS CEMENT AND ADDITIVES; B) ADHESION AND FRACTURE AND INTERFACE LEACH TESTS
TO DETERMINE THE APPLICABILITY OF LDCC TO AN ACID ENVIRONMENT; AND C) DETERMINATION OF THE
GEOTECHNICAL AND HYDROLOGIC CHARACTERISTICS OF LDCC.

2. DEMONSTRATION TESTS

A SMALL-SCALE DEMONSTRATION TEST, AND POSSIBLY A LARGER-SCALE TEST, WILL BE CONDUCTED IN THE
UNDERGROUND MINE WORKINGS; THIS WILL REQUIRE THE PARTIAL REHABILITATION OF THE RICHMOND ADIT. 
IF A LARGER-SCALE TEST IS DEEMED NECESSARY, IT WILL, IN ALL LIKELIHOOD, BE CONDUCTED IN THE
LAWSON PORTAL; IN EFFECT, THIS TEST WILL SERVE AS THE FIRST PHASE OF THE IMPLEMENTATION OF LDCC.
THE FINAL SCOPE AND COST OF THE GROUND WATER INVESTIGATION AND THE LDCC PILOT AND DEMONSTRATION
TEST ARE CURRENTLY IN THE PROCESS OF BEING FULLY DEVELOPED.

• IMPLEMENT PERIMETER CONTROL AS NEEDED TO MINIMIZE DIRECT CONTACT THREAT.
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ATTACHMENT 2

STATE OF CALIFORNIA -- HEALTH AND WELFARE AGENCY DEPARTMENT OF HEALTH SERVICES

SEPTEMBER 11, 1986

MR. KEITH TAKATA, CHIEF
SUPERFUND PROGRAM BRANCH
TOXICS AND WASTE MANAGEMENT DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION IX
215 FREMONT STREET
SAN FRANCISCO, CA 94105

DEAR MR. TAKATA:

COMMENTS ON THE DRAFT RECORD OF DECISION FOR IRON MOUNTAIN MINE, AUGUST, 1986

THE DEPARTMENT OF HEALTH SERVICES (DHS) HAS REVIEWED BOTH THE ENVIRONMENTAL PROTECTION AGENCY'S
(EPA) PUBLIC COMMENT FEASIBILITY STUDY ADDENDUM, JULY 25, 1986 AND THE DRAFT RECORD OF DECISION
(ROD), AUGUST, 1986 ON IRON MOUNTAIN MINE.  THE FORMER REPORT IS AN ADDENDUM TO THE EPA PUBLIC
COMMENT FEASIBILITY STUDY REPORT DATED AUGUST 2, 1985.  DHS AGREES WITH THE GENERAL APPROACH AND
STRATEGY OF EPA'S RECOMMENDED REMEDIAL ACTION FOR IRON MOUNTAIN MINE AS OUTLINED IN THE DRAFT
ROD, BUT WE SUGGEST CHANGE, CLARIFICATION OR DEFINITION ON SOME POINTS.

THE STRATEGY CALLING FOR A PHASED IMPLEMENTATION OF SEVERAL OPERABLE UNITS IS IN THE BEST
INTEREST OF THE STATE.  WE UNDERSTAND THESE UNITS TO BE:  PARTIAL CAPPING OF CRACKED AND CAVED
GROUND AREAS ABOVE THE RICHMOND OREBODY; SURFACE WATER DIVERSION OF UPPER SPRING CREEK, SOUTH
FORK SPRING CREEK AND UPPER SLICKROCK CREEK; AND ENLARGEMENT OF THE SPRING CREEK DEBRIS DAM. 
THE ROD SHOULD ALSO INCLUDE PROVISIONS FOR ESTABLISHING BASE LINE DATA ON SURFACE WATER 
MEASUREMENT AND SEDIMENT TRANSPORT, IN ADDITION TO THE MONITORING PROGRAM ASSESSING THE IMPACT
OF EACH COMPONENT BEFORE THE NEXT IS IMPLEMENTED.  FURTHER, A CLEARER DEFINITION OF THE AREAS TO
BE INCLUDED IN THE PARTIAL CAPPING ALTERNATIVE IS NECESSARY.

WE SUPPORT EPA'S SELECTION OF THE COMBINED ALTERNATIVE NUMBER NINE (CA-9) BECAUSE OF ITS
PRESUMABLY LOWER OPERATION AND MAINTENANCE COSTS. WE FURTHER CONCUR THAT FINAL COMMITMENT TO
INJECTION OF LOW DENSITY CELLULAR CONCRETE (LDCC) INTO THE UNDERGROUND MINE WORKINGS AS A SOURCE
CONTROL FOR ACID MINE DRAINAGE (AMD) BE RESERVED UNTIL THE RESULTS OF THE PILOT AND
DEMONSTRATION TESTS PROVE ITS FEASIBILITY.  THE ROD'S GROUND WATER INVESTIGATION TO EVALUATE
LDCC INJECTION SHOULD BE BROADENED TO INCLUDE A HYDROGEOLOGIC INVESTIGATION OF FLOW PATHS IN THE
HIGHLY FRACTURED ROCK ZONES.

WE RECOMMEND IMMEDIATE IMPLEMENTATION OF OPERABLE UNITS LOCATED ON OR UPSTREAM OF IRON MOUNTAIN
MINE PROPERTY WHICH ARE UNAFFECTED BY THE RESULTS OF THE PILOT/DEMONSTRATION TESTING OF THE
LDCC.  WE REQUEST, HOWEVER, A MORE DETAILED ANALYSIS OF THE COSTS TO THE STATE FOR
IMPLEMENTATION AND OPERATION AND MAINTENANCE OF THESE UNITS. SPECIFICALLY, WE NEED TO KNOW THE
STATE'S SHARE OF THESE COSTS FOR STATE FISCAL YEARS 1986-87 AND 1987-88.

EPA SHOULD SPECIFY IN THE ROD THAT ADDITIONAL REMEDIES WILL BE IMPLEMENTED IF SITE CLEAN-UP
OBJECTIVES ARE NOT MET BY THE PROPOSED PLANS OR IF IMPLEMENTATION OF THE PLANS CREATES A
CONDITION OF IMMINENT AND/OR SUBSTANTIAL ENDANGERMENT.



FINALLY, THE PLANNING AND DESIGN OF THE OPERABLE UNITS AND OF THE LDCC PILOT AND DEMONSTRATION
TESTS MUST INCLUDE A DHS INPUT, REVIEW AND APPROVAL PROCESS.

AMD AT IRON MOUNTAIN MINE POSES A SERIOUS ENVIRONMENTAL THREAT, AND WE LOOK FORWARD TO WORKING
WITH EPA TOWARDS A SOLUTION.  PLEASE DIRECT FUTURE COMMUNICATION TO THE ATTENTION OF:

                 ANTHONY J. LANDIS, P.E., CHIEF
                 SITE MITIGATION UNIT
                 NORTHERN CALIFORNIA SECTION
                 DEPARTMENT OF HEALTH SERVICES
                 4250 POWER INN ROAD
                 SACRAMENTO, CA 95826

IF YOUR STAFF HAVE ANY QUESTIONS REGARDING THESE COMMENTS, PLEASE HAVE THEM CONTACT CANDACE A.
MCGAHAN OF OUR OFFICE AT (916) 739-3998.

SINCERELY,

JAMES T. ALLEN, PHD
CHIEF, NORTHERN CALIFORNIA SECTION

CC:  MR. WILLIAM CROOKS, RWQCB, SACRAMENTO
COUNTY OF SHASTA, DPW, REDDING.



ATTACHMENT 3

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

9 SEPTEMBER 1986

MR. KEITH TAKATA, CHIEF
ENVIRONMENTAL PROTECTION AGENCY

SUPERFUND PROGRAMS BRANCH (T-4)
TOXIC WASTE MANAGEMENT DIVISION
215 FREMONT STREET
SAN FRANCISCO, CA  94105

FINAL COMMENTS - REMEDIAL INVESTIGATION/FEASIBILITY STUDY FOR IRON MOUNTAIN MINE

THIS LETTER CONTAINS THE REGIONAL BOARD STAFF'S FINAL COMMENTS AND RECOMMENDATIONS REGARDING A
CERCLA CLEANUP PROGRAM AT IRON MOUNTAIN MINE.  THESE COMMENTS AND RECOMMENDATIONS ARE BASED ON
OUR REVIEW OF THE DECEMBER 1984 REMEDIAL INVESTIGATION REPORT, THE AUGUST 1985 FEASIBILITY
STUDY, AND THE JULY 1986 FEASIBILITY STUDY ADDENDUM.

OUR OWN GOALS AND OBJECTIVES FOR AN ACID MINE DRAINAGE CONTROL PROGRAM AT IRON MOUNTAIN MINE ARE
AS FOLLOWS:

1. IMPROVE WATER QUALITY IN THE SACRAMENTO RIVER DOWNSTREAM OF KESWICK DAM SO AS TO PROTECT
AQUATIC LIFE AND ELIMINATE POTENTIAL IMPACTS ON DOMESTIC WATER SUPPLIES IN THIS PORTION OF
THE RIVER.

2. IMPROVE WATER QUALITY IN LOWER KESWICK RESERVOIR AND THE SPRING CREEK WATERSHED TO RESTORE
SOME MEASURE OF BENEFICIAL USES IN THESE WATERS.

3. IMPLEMENT A MINE DRAINAGE CONTROL PROGRAM WHICH PROVIDES ASSURANCE OF LONG-TERM
EFFECTIVENESS WITH MINIMUM OPERATING AND MAINTENANCE NEEDS.  (THE CONTROL PROGRAM SHOULD
NOT BE DEPENDENT ON FUTURE WATER STORAGE AND DILUTION POLICIES, AND SHOULD CONSIDER THE
INHERENT INSTABILITY OF THE MOUNTAIN AREA.).

IN REVIEWING COMBINED ALTERNATIVES CA-1 THROUGH CA-9, WE BELIEVE THAT IMPLEMENTATION OF CA-9
WOULD MOST EFFECTIVELY ACHIEVE THE ABOVE-STATED GOALS.  WE CONCUR WITH THE PHASED APPROACH TO
IMPLEMENTING CA-9. CAPPING OF THE GROUND SURFACE OVER THE RICHMOND ORE BODY SHOULD BE INITIATED
AS SOON AS POSSIBLE, AS SHOULD THE RECOMMENDED PILOT STUDIES NEEDED TO DETERMINE THE FEASIBILITY
OF USING LOW DENSITY CELLULAR CONCRETE (LDCC).

WE SUPPORT A REQUEST FOR FUNDING OF THE PRINCIPLE WATER MANAGEMENT ACTIONS; THE UPPER AND SOUTH
FORK SPRING CREEK DIVERSIONS AND ENLARGEMENT OF THE SPRING CREEK DEBRIS DAM.  THE DESIGN STUDIES
FOR THESE FACILITIES SHOULD PROCEED.  HOWEVER, WE RECOMMEND THAT THE DIVERSION FACILITIES ON
SOUTH FORK AND UPPER SPRING CREEK BE DESIGNED WITH THE CAPABILITY OF RELEASING WATER DOWNSTREAM
TO CONTROL PH IN LOWER SPRING CREEK AND SPRING CREEK RESERVOIR.  THE NEED FOR PH CONTROL IN
SPRING CREEK RESERVOIR WILL DEPEND ULTIMATELY ON THE SUCCESS OF THE SOURCE CONTROL PROGRAM. 
WITH ADEQUATE SOURCE CONTROL, IT MAY BE POSSIBLE TO RAISE THE PH TO A LEVEL WHICH WOULD CAUSE
METAL PRECIPITATION IN SPRING CREEK RESERVOIR AS OPPOSED TO KESWICK RESERVOIR, WHERE METALS
CURRENTLY PRECIPITATE.  IN ADDITION, ANY PLAN TO CONSTRUCT WATER STORAGE AND DIVERSION
FACILITIES FOR THE PURPOSE OF ADEQUATELY DILUTING ACID MINE DRAINAGE WOULD BE INADVISABLE
WITHOUT A LONG-TERM AGREEMENT WITH THE BUREAU OF RECLAMATION CONCERNING OPERATION OF THESE



FACILITIES IN CONJUNCTION WITH RELEASES FROM KESWICK AND SHASTA DAMS. 

WE RECOMMEND THAT THE UPPER SLICKROCK CREEK DIVERSION BE INCLUDED IN THE INITIAL PHASE
IMPLEMENTATION ONLY IF INITIAL STUDIES INDICATE THAT THE WASTE ROCK MATERIAL, WHICH PRESUMABLY
PRODUCES THE BIG SEEP DISCHARGE, WILL NOT BE USED IN THE FORMULATION OF THE LOW DENSITY
CONCRETE.

TO SUMMARIZE, WE RECOMMEND THAT THE SUPERFUND CLEANUP PROGRAM AT IRON MOUNTAIN MINE PROCEED AS
FOLLOWS:

PHASE I

• SURFACE CAPPING OF THE GROUND OVERLYING THE RICHMOND ORE BODY.

• PILOT AND DEMONSTRATION STUDIES ON THE FEASIBILITY OF LDCC.

• REQUEST FUNDING FOR WATER MANAGEMENT ALTERNATIVES AND INITIAL DESIGN STUDIES.

• EVALUATE WATER QUALITY IMPACTS.

PHASE II

• IMPLEMENT FILLING OF THE UNDERGROUND WORKINGS WITH LDCC IF PHASE I STUDIES INDICATE
EFFECTIVENESS.

                                   (OR)

• IMPLEMENT ALTERNATIVE SOURCE CONTROL, SUCH AS LIME/LIMESTONE OR OTHER TREATMENT OF
MAJOR POINT SOURCES.

• EVALUATE WATER QUALITY IMPACTS.

PHASE III

• COMPLETE WATER MANAGEMENT ALTERNATIVES (IF NEEDED).

• EVALUATE WATER QUALITY IMPACTS.

IN CONCLUSION, WE WISH TO EXPRESS OUR APPRECIATION FOR THE EFFORTS OF YOUR AGENCY AND CH2M HILL
IN COMPLETING THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY AND HELPING TO RESOLVE THIS
LONG-STANDING WATER QUALITY PROBLEM.

WILLIAM H. CROOKS
EXECUTIVE OFFICER

CC:  U.S. BUREAU OF RECLAMATION, SACRAMENTO 
DEPARTMENT OF FISH AND GAME, REGION I, REDDING
DEPARTMENT OF HEALTH SERVICES, SACRAMENTO
WATER RESOURCES CONTROL BOARD, DIVISION OF WATER QUALITY, SACRAMENTO
CH2M HILL, REDDING.



#RS
RESPONSIVENESS SUMMARY

IRON MOUNTAIN MINE SITE
REDDING, CALIFORNIA

AUGUST 1986

INTRODUCTION

THE PURPOSE OF THIS RESPONSIVENESS SUMMARY IS TO DOCUMENT THE FOLLOWING ITEMS FOR THE PUBLIC
RECORD:  (1) THE CONCERNS AND ISSUES RAISED BY PRIVATE CITIZENS AND GOVERNMENTAL AGENCIES DURING
THE REMEDIAL PLANNING PROCESS, (2) COMMENTS AND QUESTIONS RAISED DURING THE PUBLIC COMMENT
PERIOD ON THE FEASIBILITY STUDY, AND (3) THE RESPONSE OF EPA TO THESE COMMENTS AND CONCERNS.

COMMUNITY RELATIONS ACTIVITIES

THE FOLLOWING COMMUNITY RELATIONS ACTIVITIES WERE UNDERTAKEN TO INFORM INTERESTED PARTIES AND
SOLICIT THEIR COMMENTS THROUGHOUT THE REMEDIAL INVESTIGATION (RI) AND FEASIBILITY STUDY (FS):

• COMMUNITY RELATIONS PLAN.  INTERVIEWS WERE CONDUCTED WITH LOCAL AND STATE AGENCIES,
ELECTED OFFICIALS, AND INTERESTED ORGANIZATIONS IN AUGUST 1983.  THE CONCERNS AND
INFORMATION NEEDS IDENTIFIED DURING THE INTERVIEWS WERE USED TO DESIGN A COMMUNITY
RELATIONS PLAN FOR THE SITE.

• INFORMATION REPOSITORIES.  INFORMATION REPOSITORIES WERE ESTABLISHED AT THE SHASTA COUNTY
LIBRARY AND THE CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD OFFICE IN REDDING.  COPIES
OF RELEVANT TECHNICAL REPORTS AND OTHER WRITTEN MATERIALS WERE AVAILABLE FOR PUBLIC REVIEW
AT THESE LOCATIONS.

• FACT SHEETS.  FACT SHEETS WERE DISTRIBUTED TO THE PROJECT MAILING LIST IN APRIL 1984,
JANUARY 1985, AUGUST 1985, AND JULY 1986.  THE FACT SHEETS PROVIDED UPDATED INFORMATION 
ABOUT THE ACTIVITIES, SCHEDULE, AND FINDINGS OF THE RI/FS.

• PUBLIC COMMENT PERIOD AND PUBLIC MEETING.  A 3-WEEK PUBLIC COMMENT PERIOD FOR THE AUGUST 5
PUBLIC COMMENT FEASIBILITY STUDY REPORT WAS HELD FROM AUGUST 2 TO 23, 1985.  A PUBLIC
MEETING TO DISCUSS THE FS WAS HELD ON AUGUST 15, 1985.  THE PUBLIC COMMENT PERIOD AND
MEETING WERE ANNOUNCED IN THE AUGUST 1985 FACT SHEET AND IN DISPLAY ADVERTISEMENTS PLACED
IN THE SACRAMENTO BEE ON JULY 19, 1985, AND THE RECORD SEARCHLIGHT (REDDING) ON JULY 20
AND AUGUST 10, 1985. APPROXIMATELY 40 CITIZENS PLUS REPRESENTATIVES FROM LOCAL, STATE, AND
FEDERAL AGENCIES ATTENDED THE PUBLIC MEETING.

• PUBLIC COMMENT PERIOD.  A 3-WEEK PUBLIC COMMENT PERIOD FOR THE PUBLIC COMMENT FEASIBILITY
STUDY ADDENDUM (SUBMITTED JULY 25, 1986) WAS HELD.  THE PUBLIC COMMENT PERIOD WAS
ANNOUNCED IN THE JULY 1986 FACT SHEET AND IN DISPLAY ADVERTISEMENTS PLACED IN THE
SACRAMENTO BEE AND THE RECORD SEARCHLIGHT (REDDING) ON JULY 8, 1986.

• PRESS RELEASE.  A PRESS RELEASE WAS ISSUED ON AUGUST 30, 1985, TO ANNOUNCE THE
AVAILABILITY OF THE FINAL REMEDIAL INVESTIGATION REPORT.

CONCERNS RAISED PRIOR TO THE FEASIBILITY STUDY COMMENT PERIOD

A NUMBER OF CONCERNS WERE RAISED DURING THE INTERVIEWS HELD FOR THE COMMUNITY RELATIONS PLAN IN
AUGUST 1983.  THE REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) HAS ALSO RECEIVED INQUIRIES AND



CONCERNS AT MEETINGS AND IN TELEPHONE CONVERSATIONS SINCE ITS INVOLVEMENT WITH THE SITE
BEGINNING IN 1976.  THESE COMMENTS AND CONCERNS ARE SUMMARIZED BELOW. 

• IMPACTS ON FISHERIES AND TOURISM.  THE NEGATIVE IMPACT OF ACID MINE DRAINAGE ON
SPORTS AND COMMERCIAL FISHERIES, TOURISM, AND THE ENVIRONMENT IN GENERAL WAS THE
MAJOR CONCERN EXPRESSED BY RESOURCE AGENCIES, LOCAL GOVERNMENT, SPORTS FISHING
GROUPS, TOURIST-RELATED BUSINESSES, COMMERCIAL FISHING GROUPS, AND THE LEAGUE OF
WOMEN VOTERS.

• DRINKING WATER QUALITY.  BECAUSE THE CITY OF REDDING WATER SUPPLY HAS NOT BEEN
AFFECTED TO DATE BY ACID MINE DRAINAGE, DRINKING WATER QUALITY HAS NOT BEEN A MAJOR
PUBLIC ISSUE.  HOWEVER, THE RWQCB HAS RECEIVED SEVERAL INQUIRIES ABOUT DRINKING
WATER QUALITY SINCE ITS INVOLVEMENT WITH THE SITE.

• GROUNDWATER QUALITY.  TWO RESIDENTS WITH WELLS LOCATED ON PROPERTY DOWNSTREAM OF THE
SITE HAVE APPEARED AT RWQCB MEETINGS AND HAVE CALLED RWQCB STAFF ON A FEW OCCASIONS
TO INQUIRE ABOUT IRON MOUNTAIN MINE ACTIVITIES.

• FUNDING OF SITE CLEANUP.  LOCAL OFFICIALS REPORTED RECEIVING A FEW INQUIRIES ABOUT
WHY IRON MOUNTAIN MINE, INC., IS NOT PAYING FOR SITE CLEANUP.  THERE WAS CONCERN
THAT TAXPAYERS' MONEY WAS BEING SPENT TO SOLVE A PROBLEM CREATED BY A POTENTIALLY
RESPONSIBLE PARTY.

CONCERNS RAISED DURING THE FEASIBILITY STUDY COMMENT PERIOD

THE CONCERNS RAISED DURING COMMENT PERIODS ARE SEPARATED INTO TWO GROUPS IN THIS SUMMARY:

1. PUBLIC COMMENTS RAISED DURING THE REVIEW PERIOD OF THE AUGUST 5, 1985, PUBLIC COMMENT
FEASIBILITY STUDY

2. PUBLIC COMMENTS RAISED DURING THE REVIEW PERIOD OF THE JULY 25, 1986, PUBLIC COMMENT
FEASIBILITY STUDY ADDENDUM.

PUBLIC COMMENTS ON AUGUST 2, 1985, PUBLIC COMMENT FEASIBILITY STUDY

EIGHTEEN INDIVIDUALS, ORGANIZATIONS, AND AGENCIES SUBMITTED COMMENTS ON THE FEASIBILITY STUDY AT
THE PUBLIC MEETING ON AUGUST 15, IN WRITING DURING THE PUBLIC COMMENT PERIOD, OR BOTH.  THE
FOLLOWING LIST INCLUDES THE NAMES OF THE COMMENTORS, THEIR AFFILIATION, WHETHER THEIR COMMENTS
WERE ORAL OR WRITTEN, AND THE MANNER IN WHICH THEIR COMMENTS ARE IDENTIFIED IN THIS REPORT.

AUGUST 2, 1985 FS -- LIST OF COMMENTORS

BRUCE BOYER, IMMI CONSULTANT (PUBLIC MEETING AND WRITTEN), BOYER

CALIFORNIA AIR RESOURCES CONTROL BOARD, AIR

CALIFORNIA DEPARTMENT OF FISH AND GAME (PUBLIC MEETING AND WRITTEN), CDFG

CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE, AGRICULTURE

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD (REDDING) (PUBLIC MEETING), RWQCB

CHICO FLY FISHING CLUB (WRITTEN), CHICO FLY FISHERS



GARY COLLIER, CITIZEN (PUBLIC MEETING), COLLIER

DAVY MCKEE CORPORATION (PUBLIC MEETING AND WRITTEN), DAVY MCKEE-MORGAN, DAVY MCKEE-TURK

IRON MOUNTAIN MINES, INC., (PUBLIC MEETING AND WRITTEN), IMMI-ARMAN, IMMI-FOSTER

ARTHUR KATZAKIAN, JR., CITIZEN (WRITTEN), KATZAKIAN

DANIEL C. MCLEAN, IMMI METALLURGICAL CONSULTANT (PUBLIC MEETING AND WRITTEN), MCLEAN

ROBERT S. MILLER, CITIZEN (PUBLIC MEETING AND WRITTEN), MILLER

ORWIG NOR, CITIZEN (PUBLIC MEETING), NOR

ANETTE AND BOB RARDIN, CITIZENS (PUBLIC MEETING AND WRITTEN), RARDIN

THE RESOURCES AGENCY OF CALIFORNIA, DEPARTMENT OF CONSERVATION - DIVISION OF ADMINISTRATION,
CONSERVATION 

STANLEY E. ROSS, CITIZEN (PUBLIC MEETING), ROSS

SHASTA CASCADE WONDERLAND ASSOCIATION (PUBLIC MEETING), SHASTA CASCADE

BILL SIEMERING, CITIZEN (PUBLIC MEETING), SIEMERING

STAUFFER CHEMICAL COMPANY (PUBLIC MEETING AND WRITTEN), STAUFFER

U.S. FISH AND WILDLIFE SERVICE (WRITTEN), FWS

CHARLIE WILSON, CITIZEN (PUBLIC MEETING), WILSON.

MOST OF THE COMMENTS ARE FROM PEOPLE CURRENTLY OR PREVIOUSLY ASSOCIATED WITH IRON MOUNTAIN
MINES, INC., OR PREVIOUS OWNERS OF THE MINE.  MANY OF THE COMMENTERS RAISED SIMILAR QUESTIONS
AND CONCERNS REGARDING THE FEASIBILITY STUDY REPORT.  FOR THIS REASON, THE COMMENTS WERE
PARAPHRASED AND SUMMARIZED UNDER CATEGORIES.  EVERY ATTEMPT WAS MADE TO ACCURATELY PARAPHRASE
COMMENTS AND RESPOND TO ALL COMMENTS THAT REQUIRED A RESPONSE.

THE COMMENTS AND RESPONSES TO THEM ARE GROUPED INTO THE FOLLOWING CATEGORIES:

1. GENERAL COMMENTS ON FEASIBILITY STUDY REPORT
2. STUDY FINDINGS AND METHODOLOGY
3. FISHKILL METHODOLOGY AND RESULTS
4. ENVIRONMENTAL AND PUBLIC HEALTH HAZARDS
5. NEED FOR REMEDIAL ACTION
6. COSTS OF REMEDIAL ACTION
7. TIMEFRAME FOR IMPLEMENTING REMEDIAL ACTION
8. LIABILITY FOR IRON MOUNTAIN MINE PROBLEMS
9. PLACEMENT OF IRON MOUNTAIN MINE ON NATIONAL PRIORITIES LIST
10. AVAILABILITY OF RI AND FS REPORTS/PUBLIC COMMENT PERIOD
11. TECHNICAL INPUT AND REVIEW OF RI/FS
12. IMMI PROPOSAL
13. OTHER REMEDIAL ACTION ALTERNATIVES
14. PREFERRED REMEDIAL ACTION
15. OTHER CONCERNS (MISCELLANEOUS).



CATEGORY 1 -- GENERAL COMMENTS ON FEASIBILITY STUDY REPORT

COMMENT 1-1

FIVE COMMENTERS (IMMI-ARMAN, STAUFFER, BOYER, MCLEAN, MILLER) COMMENTED THAT THE FEASIBILITY
STUDY REPORT IS BIASED AGAINST IMMI AND/OR TECHNICALLY INADEQUATE TO RESPONSIBLY EVALUATE THE
REASONABLENESS OR EFFECTIVENESS OF THE POTENTIAL REMEDIAL ALTERNATIVES.  ONE COMMENTOR
(STAUFFER) QUESTIONED THE ACCURACY OF THE COST COMPARISONS THAT WERE PRESENTED.

RESPONSE TO COMMENT 1-1

EPA BELIEVES THAT SUFFICIENT INFORMATION AND DATA WERE AVAILABLE THROUGH PAST STATE SAMPLING AND
EPA'S REMEDIAL INVESTIGATION TO PROVIDE A RELATIVE COMPARISON OF THE EFFECTIVENESS OF REMEDIAL
ACTION ALTERNATIVES AS PRESENTED IN THE FEASIBILITY STUDY REPORT.  THE REPORT IS NOT INTENDED TO
DRAW CONCLUSIONS ABOUT THE COST-EFFECTIVE REMEDY, BUT TO PROVIDE EPA WITH A FULL RANGE OF
ALTERNATIVES FROM WHICH TO SELECT AN APPROPRIATE REMEDY.  WE BELIEVE THE REPORT PRESENTS AN
UNBIASED EVALUATION OF THE IMMI ALTERNATIVE.  EPA HAS ALSO STATED ITS WILLINGNESS TO CONSIDER
THE IMMI ALTERNATIVE TO THE EXTENT THAT IMMI CAN PROVIDE SPECIFIC TECHNICAL AND FINANCIAL
ASSURANCES.

EPA IS CONFIDENT THAT THE FEASIBILITY LEVEL COST ESTIMATES WILL FALL WITHIN A -30 TO +50 PERCENT
ACCURACY RANGE.

COMMENTS CONCERNING SPECIFIC TECHNICAL ASPECTS OF THE FEASIBILITY STUDY REPORT ARE RESPONDED TO
UNDER THE APPROPRIATE CATEGORIES OF THIS RESPONSIVENESS SUMMARY.

COMMENT 1-2 (IMMI-ARMAN)

THOUSANDS OF DOLLARS OF SUPERFUND MONEY WAS NEEDLESSLY SPENT OR LOST THROUGH LOST OR DESTROYED
EQUIPMENT; TWO AND THREE ENGINEERS RIDING AROUND TO DO ONE ENGINEER'S DUTY, SUCH AS SAMPLING
WATER OR SUPERVISING CONSTRUCTION PROGRESS; LACK OF ENGINEERING AND INAPPROPRIATE DESIGN,
CAUSING LOSS OF MAN-HOURS WHILE THE SUBCONTRACTORS WERE WAITING FOR REVISED PLANS; LOSS OF
ADDITIONAL HUNDREDS OF MANHOURS WHILE SUBCONTRACTORS WERE WAITING FOR MATERIALS TO BE DELIVERED;
DUPLICATION OF EFFORTS AND COSTS IN HAVING TO REPLACE PREVIOUS CONSTRUCTION, ETC.  EPA WAS MADE
AWARE OF THIS PROBLEM, BUT APPARENTLY WAS NOT INTERESTED AND IS NOW DEFENDING CH2M HILL'S
WORKMANSHIP AND FEASIBILITY STUDY AS SATISFACTORY AND ACCURATE.

RESPONSE TO COMMENT 1-2

THE DESIGN AND INSTALLATION OF FLOW MEASURING STATIONS AT THE FIVE MAJOR SOURCES AND AT THREE
STATIONS ON SPRING CREEK WERE SUBCONTRACTED TO ANOTHER FIRM.  THIS FIRM TRANSPORTED ITS OWN
RENTAL EQUIPMENT AND MATERIALS TO THE SITE AS IT WAS REQUIRED.  TO OUR KNOWLEDGE, NO MAJOR TIME
LOSSES WERE EXPERIENCED. THIS PORTION OF THE PROJECT WAS COMPLETED WITHIN THE ORIGINALLY
ESTIMATED COST.

THE SUBCONTRACTOR WAS GIVEN THE ACIDIC CHARACTERISTICS OF THE MINE DRAINAGE, AND CHOSE TO USE
GALVANIZED STILLING WELLS.  DUE TO ACID ATTACK, THE STILLING WELLS WERE REPLACED WITH PLASTIC
PIPE AT THREE OF THE SITES.

THE ONLY EQUIPMENT THAT WAS LOST DURING THE STUDY WAS A VELOCITY METER.  THIS WAS NOT CHARGED TO
THE PROJECT.

WATER SAMPLING, BED MEASUREMENTS, AND FLOW MEASUREMENTS WERE TAKEN BY AN ENVIRONMENTAL SCIENTIST
AND A TECHNICIAN.  THESE TWO PEOPLE WERE REQUIRED TO REDUCE THE TIME REQUIRED FOR THIS WORK SO



THAT MEASUREMENTS FOR ALL SITES COULD BE ACCOMPLISHED WITHIN A 1-DAY PERIOD DURING A GIVEN
SAMPLING PERIOD.  ALL EXPENDITURES BY EPA WERE NOT INCONSISTENT WITH THE NCP.

COMMENT 1-3 (BOYER)

WHY DIDN'T CH2M HILL DEFEND ITS FEASIBILITY STUDY AT THE PUBLIC MEETING WHEN ATTACKED BY
INDIVIDUALS WHO POINTED TO OBVIOUS MISTAKES IN THE REPORT?

RESPONSE TO COMMENT 1-3

THE PURPOSE OF THE PUBLIC MEETING IS TO ALLOW THE GENERAL PUBLIC AN OPPORTUNITY TO ASK QUESTIONS
AND MAKE COMMENTS REGARDING THE RESULTS OF THE FEASIBILITY STUDY.  EPA'S CONTRACTOR THAT
CONDUCTS THE STUDY, IN THIS CASE CH2M HILL, IS INVITED TO THE MEETING TO HELP EPA ANSWER
QUESTIONS REGARDING THE STUDY.  THEY PROVIDED THAT SERVICE AT THE AUGUST 15 MEETING.  ONCE THE
QUESTIONS AND ANSWER PERIOD IS OVER, THE MEETING IS OPEN TO PUBLIC COMMENTS.  EPA'S CONTRACTOR
ASSISTS EPA IN RESPONDING TO PUBLIC COMMENTS DURING PREPARATION OF THE RESPONSIVENESS SUMMARY,
NOT DURING THE PUBLIC MEETING. 

COMMENT 1-4 (MCLEAN)

THE FEASIBILITY STUDY REPORT IS HIGHLY BIASED TOWARD JUSTIFYING IMM'S PLACEMENT ON THE NATIONAL
PRIORITIES LIST.

RESPONSE TO COMMENT 1-4

EPA WOULD LIKE TO CLARIFY THAT THE PURPOSE OF THE FEASIBILITY STUDY IS TO DEVELOP AND EVALUATE
REMEDIAL ACTION ALTERNATIVES FOR SITES LISTED ON THE NPL.  IT IS NOT CONDUCTED FOR THE PURPOSE
OF PLACING A SITE ON THE NPL.  (SEE ALSO CATEGORY 9 FOR FURTHER RESPONSE TO THIS ISSUE.).  THE
FINDINGS OF EPA'S RI SUPPORT THE DATA AND INFORMATION USED BY THE STATE IN APPLYING THE HAZARD
RANKING SCORING TO THE IMM SITE.  THIS IS A FURTHER INDICATION THAT THE HAZARD RANKING SCORING
WAS PROPERLY USED TO EVALUATE THE IMM SITE. EPA WISHES TO RESTATE THAT THE NATURE AND EXTENT OF
THE IMM PROBLEM JUSTIFIES ITS PLACEMENT ON THE NPL.

COMMENT 1-5  (CONSERVATION)

THE DEPARTMENT OF CONSERVATION IS VITALLY CONCERNED WITH MINING ACTIVITY, MINERAL RESOURCE
CONSERVATION AND DEVELOPMENT, AND THE RECLAMATION OF MINED LANDS THROUGHOUT THE STATE.  ANY
PROPOSED PLAN OR REGULATION THAT MIGHT AFFECT MINERAL RESOURCES, SPECIFICALLY OR IN GENERAL, IS
OF GREAT INTEREST TO US.

RESPONSE TO COMMENT 1-5

NO RESPONSE REQUIRED.

CATEGORY 2 -- STUDY FINDINGS AND METHODOLOGY

COMMENT 2-1

THREE COMMENTERS (BOYER, IMMI-ARMAN, MILLER) QUESTIONED THE VALIDITY OF THE DATA COLLECTION AND
PRESENTATION ON TABLES 2-4 AND/OR 2-6 OF THE FEASIBILITY STUDY REPORT.  THEY STATED THE
FOLLOWING POINTS:



• THE TABLES SHOW ASSAYS OF SOLUBLE CONCENTRATIONS HIGHER THAN THE TOTAL
CONCENTRATIONS OF THE SAME MINERAL.  IT IS FOOTNOTED THAT THERE ARE NO IDENTIFIABLE
REASONS FOR THESE DIFFERENCES.  IT IS OBVIOUS THAT ERRORS WERE MADE SOMEPLACE IN THE
PROCESS, LABORATORY TECHNIQUE, CALCULATIONS, OR SAMPLING.  HOWEVER, THERE WAS NO
ATTEMPT TO ELIMINATE THE ERRONEOUS DATA FROM USE.

• EVEN THOUGH SAMPLES WERE TAKEN AND THE HEAVY METALS OR THE NEGATIVE ENVIRONMENTAL
ATTRIBUTES WERE ANALYZED AND FOUND TO BE BEYOND THE LIMITS OF DETECTION, THESE
SAMPLES WERE NOT INCLUDED. ELIMINATION OF THESE "NON-DETECTABLE" ASSAYS CHANGES THE
RESULTING AVERAGES AND PRESENTS AN ERRONEOUS REPORT.

• THE STATISTICAL INACCURACY OF THESE TABLES BRINGS INTO QUESTION THE VALIDITY OF DATA
COLLECTION AND ANALYSIS THROUGHOUT THE REST OF THE REPORT.  THESE TABLES AND ANY 
OTHER SECTIONS OF THE REPORT IMPACTED BY THEM SHOULD BE DISREGARDED.

• THE INCLUSION OF THESE ERRONEOUS DATA REPRESENTS PURPOSEFUL "STATISTICAL CHEATING"
AND AN INTENTIONAL BIAS AGAINST IMMI.

• DOES EPA WANT TO STAKE ITS REPUTATION ON THE FIRM THAT PREPARED THESE TABLES?  THIS
SAME FIRM ALSO FOUND LOW LEVELS OF CADMIUM IN SHASTA LAKE AND HIGHER LEVELS IN
KESWICK.

RESPONSE TO COMMENT 2-1

ALL DATA COLLECTED FOLLOWED ESTABLISHED EPA QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES TO
VERIFY THE VALIDITY OF THE DATA.  IN ADDITION, ION BALANCES WERE PERFORMED ON SAMPLES FOR WHICH
SUFFICIENT DATA WERE OBTAINED TO CONFIRM THE DATA.

FOR SOME ANALYSES, REPORTED SOLUBLE CONCENTRATIONS EXCEEDED THE TOTAL CONCENTRATIONS AS WAS
POINTED OUT IN FOOTNOTES TO THE TABLES.  FIELD BLANKS PROCESSED IN THE SAME MANNER AS THE
SAMPLES DID NOT IDENTIFY CONTAMINATION DURING FIELD HANDLING.  THE DIFFERENCE BETWEEN TOTAL AND
SOLUBLE CONCENTRATIONS MAY HAVE BEEN DEPICTING THE STANDARD DEVIATION OF THE ANALYSIS AT THE
LOWER CONCENTRATIONS.

THE COMPLETE DATA WHICH WERE SUMMARIZED IN TABLE 2-6 OF THE FEASIBILITY STUDY REPORT ARE
PRESENTED IN THE REMEDIAL INVESTIGATION REPORT.  THESE DATA COULD BE SUMMARIZED AND PRESENTED
EITHER AS RANGES OR AS AVERAGES.  FOR SIMPLIFICATION, THE AVERAGE OF DETECTABLE VALUES WAS
PRESENTED AND IDENTIFIED IN A FOOTNOTE TO THE TABLE SO THAT THE READER WAS ALERTED TO HOW THE
DATA WERE PRESENTED.  THERE WAS NO INTENT TO HIDE THIS.  ANYONE READING THE REPORT CAN REFER TO
THE TOTAL DATA PRESENTED IN THE RI REPORT SHOULD THEY WISH TO ANALYZE THE DATA FOR THEMSELVES.

DATA PRESENTED IN TABLE 2-6 FOR THE SACRAMENTO RIVER BELOW KESWICK DAM REPRESENT BOTH A
"NO-SPILL" CONDITION FROM SPRING CREEK DEBRIS DAM (FEBRUARY 2, 1984 THROUGH JUNE 28, 1984) AND
"SPILL" CONDITIONS IN JANUARY 1978, JANUARY 1983, AND MARCH 1983.  AS WOULD BE EXPECTED, THE
CONCENTRATIONS OF METALS DURING SPILL CONDITIONS WAS MUCH GREATER THAN THOSE MEASURED DURING
NO-SPILL CONDITIONS, DUE TO LOWER DILUTION OF ACID MINE DRAINAGE IN THE SACRAMENTO RIVER DURING
SPILL CONDITIONS.

COMMENT 2-2 (BOYER)

AT THE PUBLIC HEARING, THE WATER BOARD MINIMIZED THE ROLE OF 19 OTHER MINES IN THE WEST AND EAST
SHASTA MINING DISTRICTS WITH STATEMENTS LIKE "OVER 90 PERCENT OF THE ACID MINE DRAINAGE COMES
FROM SPRING CREEK.".  THIS IS NOT TRUE, AS SURVEILLANCE OF THE MINES IN THE EAST SHASTA DISTRICT
IS POOR.  THIS IS BROUGHT OUT ON PAGE 9 OF THE U.S. GEOLOGICAL SURVEY 78-32, MAY 1978.  LEVELS



OF ZINC AND CADMIUM FROM THESE MINES ARE HIGH.  SULFATE ION CAN BE USED AS A MARKER FOR THE
TOTAL LOAD OF ACID MINE DRAINAGE ENTERING THE SACRAMENTO RIVER.  HEAVY METALS ENTER THE
RECEIVING WATERS AS SULFATES.  ON DILUTION WITH WATER OF HIGHER PH AND AMPLE BUFFERING STRENGTH,
THE HEAVY METALS ARE PRECIPITATED, LEAVING THE SULFATE ION IN THE WATER.  USING SULFATE ION AS A
MARKER AND ACCORDING TO FISH AND GAME AND CENTRAL VALLEY WATER QUALITY CONTROL BOARD STAFFS' OWN
ANALYSIS AND TABLES, SPRING CREEK IS SHOWN TO BE DELIVERING LESS THAN 11 PERCENT OF THE TOTAL
ACID MINE DRAINAGE IN SACRAMENTO RIVER WATER (TABLE 2-6), AND IN ANOTHER OF THEIR CHARTS, LESS
THAN 23 PERCENT OF THE TOTAL ACID MINE DRAINAGE IN THE WATER.

RESPONSE TO COMMENT 2-2

OTHER MINES IN THE WEST AND EAST SHASTA MINING DISTRICTS HAVE BEEN EXTENSIVELY MONITORED BY THE
REGIONAL WATER QUALITY CONTROL BOARD FOR A NUMBER OF YEARS.  SEVERAL HAVE BEEN ISSUED DISCHARGE
REQUIREMENTS WITH PROGRAMS AND SCHEDULES FOR CLEANUP ACTION.  SEVERAL OF THESE MINES DO
DISCHARGE HIGH CONCENTRATIONS OF CU, ZN, CD UPSTREAM OF IRON MOUNTAIN MINE.  MONITORING STUDIES 
SHOW THAT THE IMPACTS OF THESE DISCHARGES ARE LOCALIZED, AND THE METAL CONCENTRATIONS ARE
DILUTED BY THE 4 MILLION-PLUS ACRE-FEET OF WATER IN SHASTA LAKE (THE RECEIVING WATER BODY INTO
WHICH THESE DISCHARGES ENTER).  NUMEROUS SAMPLING EFFORTS, INCLUDING THOSE IN THE EPA REMEDIAL
INVESTIGATION, HAVE SHOWN THAT METAL CONCENTRATIONS BELOW SHASTA DAM (DOWNSTREAM FROM THE OTHER
MINES BUT UPSTREAM FROM THE IRON MOUNTAIN MINE DISCHARGE) ARE SAFE FOR AQUATIC LIFE.  TOXIC
CONCENTRATIONS OF HEAVY METALS IN THE SACRAMENTO RIVER OCCUR ONLY AFTER THE ADDITION OF DRAINAGE
FROM IRON MOUNTAIN MINE VIA SPRING CREEK.

COMMENT 2-3 (DAVY MCKEE-TURK)

THE GOAL OF ADEQUATELY PROTECTING AQUATIC LIFE IN THE SACRAMENTO RIVER BELOW KESWICK DAM FROM
RELEASES OF ACID MINE DRAINAGE MIGRATING FROM THE SITE DOES NOT MEAN THAT THE POINT OF
COMPLIANCE SHOULD BE LOCATED IN AN AREA WHERE IMMI COULD BE ADVERSELY AFFECTED BY CONDITIONS
ARISING FROM OPERATIONS AND AREAS NOT UNDER THEIR CONTROL.  DAVY MCKEE RECOMMENDS THAT THE POINT
OF COMPLIANCE BE LOCATED AT A POINT UNDER THE CONTROL OF IMMI AND THAT THE CRITERIA FOR
COMPLIANCE BE ADJUSTED TO ALLOW FOR DOWNSTREAM DILUTION. 

RESPONSE TO COMMENT 2-3

EPA AND THE STATE BELIEVE THAT BELOW KESWICK DAM IS THE APPROPRIATE LOCATION TO ESTABLISH THE
POINT OF COMPLIANCE FOR A FEDERALLY FUNDED REMEDIAL ACTION.  SHOULD THE IMMI PROJECT BE ALLOWED
TO GO FORWARD IN LIEU OF THE EPA PROGRAM, THE WATER QUALITY STANDARDS THAT WOULD NEED TO BE MET
AT THE POINT OF COMPLIANCE WOULD ALSO HAVE TO BE MET IN IMMEDIATE RECEIVING WATERS.  THESE AREAS
WOULD, IN EFFECT, BE UNDER IMMI'S CONTROL AS DAVY MCKEE HAS SUGGESTED.  MEETING WATER QUALITY
STANDARDS IN IMMEDIATE RECEIVING WATERS SHOULD ENSURE THAT WATER QUALITY STANDARDS BELOW KESWICK
DAM WILL BE MET.  FLOWS ABOVE THE SPRING CREEK CONFLUENCE WITH THE SACRAMENTO RIVER ARE
RELATIVELY CLEAN.  IN ADDITION, COMPLIANCE CAN BE CHECKED WITH A DIRECT MEASUREMENT AT THIS
POINT.  IF THE POINT OF COMPLIANCE WERE MOVED ABOVE SPRING CREEK RESERVOIR, COMPUTATIONS WOULD
HAVE TO BE MADE REGULARLY TO PREDICT THE EFFECT OF IRON MOUNTAIN MINE RELEASES AS THEY PASS
THROUGH SPRING CREEK RESERVOIR, KESWICK RESERVOIR, AND AS THEY BECOME DILUTED WITH VARIABLE
FLOWS FROM SHASTA DAM.

COMMENT 2-4 (IMMI-ARMAN)

IN CH2M HILL'S FEASIBILITY STUDY REPORT, THERE ARE NO DATA ON THE PYRITE TAILING PILE LOCATED
DIRECTLY ON THE BANK OF KESWICK LAKE (SACRAMENTO RIVER).  THE RAINWATER DRAINING FROM THIS PILE
CONTAINS LEACHED MINERALS.  THE REGIONAL QUALITY CONTROL BOARD IS AWARE OF THIS DRAINAGE SITE.
OBVIOUSLY, THE RWQCB DOES NOT CONSIDER THIS TAILING PILE TO BE A MINERAL PROBLEM, OR THEY WOULD
HAVE INCLUDED IT IN THE CH2M HILL INVESTIGATION REPORT; AFTER ALL, THE MAIN ISSUES ARE THE



MINERAL EFFECTS ON THE SACRAMENTO RIVER.  IF THERE IS NO PROBLEM OR MINERAL POLLUTION CONCERNING
THIS PILE, THEN WHY SHOULD THERE BE ANY CONCERN WITH SIMILAR MATERIAL MILES AWAY ON THE IRON
MOUNTAIN MINES PROPERTY?  THE SAME CIRCUMSTANCES APPLY TO THE OLD SMELTER AREA THAT DRAINS INTO
THE SACRAMENTO RIVER FROM THE BANK OF SPRING CREEK AT THE SACRAMENTO RIVER.  BY NOT INCLUDING
ALL OF THE DATA IN THE COMPUTED MODEL CALCULATIONS, THE FINAL RESULTS WOULD BE MISLEADING.  IT
APPEARS THAT THESE SEEPS OR DRAINAGES FROM THE ABOVE TWO WASTE AREAS WERE NOT REPORTED IN THE
FEASIBILITY STUDY BECAUSE IT WOULD WEAKEN THE POLLUTION CLAIMS AGAINST IRON MOUNTAIN MINES, INC.
(IMMI).  ALSO OMITTED WERE 16 MINES IN THE WEST SHASTA COPPER/ZINC DISTRICT THAT CAUSE AMD
DIRECTLY INTO SHASTA LAKE AND THE SACRAMENTO RIVER.

RESPONSE TO COMMENT 2-4

DISCHARGES FROM OTHER MINING SITES INTO SHASTA LAKE WERE TAKEN INTO ACCOUNT BY MEASUREMENTS
TAKEN ABOVE SPRING CREEK IN THE SACRAMENTO RIVER.  THE RWQCB HAS ALSO TAKEN MEASUREMENTS AT
MATHESON AND DETERMINED THEIR CONTRIBUTION TO THE SACRAMENTO RIVER TO BE INSIGNIFICANT.

COMMENT 2-5 (IMMI-ARMAN)

THE BASIN PLAN OBJECTIVES FOR MINERAL CONTENT IN THE SACRAMENTO RIVER, ACCORDING TO A STATEMENT
BY MR. THOMAS A. MIX AT THE AUGUST 15, 1985, PUBLIC MEETING, "WERE DESIGNED SPECIFICALLY FOR
IRON MOUNTAIN MINE.".  THESE OBJECTIVES WERE NOT FOR LIMITATIONS ON OTHER DISCHARGERS.  THIS
REPRESENTS A VERY BIASED RESTRAINT AGAINST IRON MOUNTAIN MINE.

RESPONSE TO COMMENT 2-5

THE STATE HAS ADOPTED WATER QUALITY OBJECTIVES FOR CU, ZN, AND CD IN THE UPPER SACRAMENTO RIVER
(ABOVE HAMILTON CITY). THESE NUMBERS WERE ADOPTED AT THE LEVELS DEEMED NECESSARY FOR THE
PROTECTION OF ALL LIFE STAGES OF SALMONIDS IN THE RIVER.  THE NUMBERS ARE BASED ON LENGTHY
STUDIES BY THE CALIFORNIA DEPARTMENT OF FISH AND GAME AND RESEARCHERS OUTSIDE THE STATE.  THESE
ARE RECEIVING WATER OBJECTIVES AND, TOGETHER WITH THE FEDERAL STANDARDS, THEY WERE IDENTIFIED
FOR THE PURPOSE OF TARGETING A CLEANUP PROGRAM FOR IRON MOUNTAIN MINE SITE. 

COMMENT 2-6 (IMMI-ARMAN AND KATZAKIAN)

THE FEASIBILITY STUDY REPORT STATES THAT "ALL OF THE INDIVIDUAL UNIT PROCESS OPERATIONS IN THE
IMMI PROPOSAL EMPLOY TECHNOLOGY THAT HAS BEEN DEMONSTRATED TO VARYING DEGREES IN SIMILAR
APPLICATIONS" AND GOES ON TO SAY THAT "NO OPERATING COMMERCIAL SOLUTION MINING FACILITIES HAVE
BEEN IDENTIFIED WHICH COMBINE ALL THE PROCESSES PROPOSED BY IMMI.".  THE REPORT THEN EXPRESSES
THE CONCERN:  "WILL ONE SYSTEM WORKING INADEQUATELY CAUSE THE NEXT SYSTEM TO FAIL?".  THESE SAME
FEARS CAN BE EXPRESSED FOR USING ANY OF THE COMBINED EPA ALTERNATIVE PLANS, BASED ON THE
STATEMENT IN THE EXECUTIVE SUMMARY THAT "BASED UPON THE LIMITED AVAILABLE INFORMATION, IT IS NOT
POSSIBLE TO ACCURATELY PREDICT THE OVERALL EFFECTIVENESS OF ANY OF THE COMBINED ALTERNATIVES.". 
IT APPARENTLY IS NOT KNOWN WHAT THE EFFECTIVENESS AND ENVIRONMENTAL IMPACT OF EMPLOYING ANY OF
THE COMBINED ALTERNATIVES WOULD BE.

MR. ARMAN STATED THAT IT SEEMS REASONABLE TO EXPECT SOME SORT OF POSITIVE RECOMMENDATIONS AFTER
THE EXPENDITURE OF APPROXIMATELY $900,000; THE MOST OBVIOUS RESULT SHOULD HAVE BEEN THAT IRON
MOUNTAIN MINE DID NOT BELONG ON THE NPL AND THE "NO ACTION" ALTERNATIVE SHOULD HAVE BEEN
RECOMMENDED.

RESPONSE TO COMMENT 2-6

THE IRON MOUNTAIN MINE SITE IS VERY COMPLICATED WITH RESPECT TO RAINFALL, SURFACE WATER
HYDROLOGY, AND THE MOVEMENT OF GROUNDWATER THROUGH THE ORE ZONE.  THE DATA DEVELOPED DURING THE



REMEDIAL INVESTIGATION ARE THE BEST AVAILABLE DATA TO CHARACTERIZE THE HYDROLOGY.  HOWEVER, 
THESE DATA WERE COLLECTED FOR ONLY A BRIEF TIME WITH REGARD TO HISTORY. THEREFORE, THERE ARE
SOME UNCERTAINTIES WHEN ESTIMATING THE EFFECTIVENESS OF REMEDIAL ACTIONS AFFECTING THE MOVEMENT
OF GROUNDWATER THROUGH THE OREBODY.  DURING PREDESIGN OR DESIGN, EPA WILL SEEK TO DEVELOP
ADDITIONAL DATA TO PROPERLY DESIGN AND CONSTRUCT THE REMEDY.

EVEN THOUGH IT IS NOT POSSIBLE TO ACCURATELY PREDICT THE OVERALL EFFECTIVENESS OF EACH
INDIVIDUAL ALTERNATIVE, THE ALTERNATIVES WERE COMPARED ON THE SAME BASIS.  EPA IS CONFIDENT THAT
WATER QUALITY OBJECTIVES WILL BE MET WITH THE COMBINED ALTERNATIVES SELECTED.  IF OBJECTIVES ARE
NOT MET AFTER THE ALTERNATIVES HAVE BEEN IMPLEMENTED, EPA WILL SEEK TO IMPLEMENT OTHER REMEDIAL
ACTIONS TO ENSURE THAT THESE OBJECTIVES WILL BE ATTAINED THROUGH THE REMEDIAL ACTION PROGRAM.

THE UNCERTAINTY ABOUT THE EFFECTIVENESS OF THE REMEDIAL ALTERNATIVES HAS NOTHING TO DO WITH THE
DOCUMENTED FISHKILLS AND THE POTENTIAL HEALTH THREATS THAT PRECLUDE THE "NO ACTION" ALTERNATIVE. 
THE RESULTS OF THIS STUDY WILL BE USED BY EPA TO SELECT A PERMANENT REMEDIAL ACTION FOR THE IRON
MOUNTAIN MINE SITE.  THE EXTENT OF THE ENVIRONMENTAL PROBLEM ALONE PRECLUDES THE SELECTION OF
THE NO ACTION ALTERNATIVE. 

COMMENT 2-7 (IMMI-ARMAN)

IT IS STATED IN THE FEASIBILITY STUDY REPORT THAT "ALL APPLICABLE TECHNOLOGIES WERE
CONSIDERED.".  THE ONLY TECHNOLOGIES CONSIDERED WERE A REHASH OF PREVIOUS STUDIES (TEN KNOWN
STUDIES FUNDED THROUGH STATE AND FEDERAL AGENCIES) THAT HAD BEEN DISCARDED, WERE INCOMPLETE, OR
HAD ALREADY BEEN PROVEN NOT FEASIBLE.  THE ONE NEW SUGGESTION WAS DIVERTING WATER FROM THE SOUTH
FORK OF SPRING CREEK INTO ROCK CREEK.  THIS ONE SUGGESTION DOES NOT SEEM SUFFICIENT FOR SUCH A 
COSTLY STUDY.

EVERYTHING IN THE "STUDY" PERTAINED ONLY TO WATER RUNOFF CAUSED BY RAINFALL.  NO ALTERNATIVES
WERE CONSIDERED, INCLUDING IRON MOUNTAIN MINES, INC.'S PROPOSAL THAT INVOLVED COMMERCIAL REMOVAL
OR PROCESSING OF THE ORE DEPOSITS, WHICH ARE THE ACTUAL SOURCE OF MINERALS IN THE WATER.  

RESPONSE TO COMMENT 2-7

ALL APPLICABLE TECHNOLOGIES WERE CONSIDERED IN THE FEASIBILITY STUDY, INCLUDING THE IMMI
PROPOSAL.  SOME OF THE ALTERNATIVES WERE CONSIDERED IN PREVIOUS STUDIES.

THE IMMI PROPOSAL IS A COMMERCIAL MINING VENTURE (WHICH INCLUDES MARKETING OF AGRICULTURAL AND
OTHER PRODUCTS) THAT CANNOT BE IMPLEMENTED BY EPA BECAUSE EPA CANNOT BECOME INVOLVED IN 
COMPETING WITH OTHER MANUFACTURERS OF AGRICULTURAL AND OTHER TYPES OF GOODS.  THEREFORE, THIS
ALTERNATIVE COULD NOT BE EVALUATED ON THE SAME BASIS AS THE OTHER NON-COMMERCIAL ALTERNATIVES. 
IN ADDITION, THE IMMI PROPOSAL WAS SCREENED OUT BECAUSE IT CONTAINED INSUFFICIENT DATA FOR
EVALUATION.

THE RECOMMENCING OF MINING BY CONVENTIONAL MINING METHODS WAS CONSIDERED, BUT WAS CONSIDERED
INFEASIBLE BECAUSE OF THE DEPRESSED COPPER MARKET AND BECAUSE OF COMPETITION FROM THIRD WORLD 
COUNTRIES, WHICH IS DRIVING COPPER PRICES DOWN.

EPA IS STILL CONSIDERING THE IMMI PROPOSAL AS A POTENTIAL REMEDIAL ALTERNATIVE.  HOWEVER, THERE
ARE CERTAIN ASSURANCES THAT IMMI WOULD HAVE TO PROVIDE BEFORE EPA CAN ACCEPT ITS PROPOSAL IN
LIEU OF ONE OF THE COMBINED ALTERNATIVES PRESENTED IN THE FEASIBILITY STUDY REPORT.  EPA HAS
PROVIDED IMMI WITH NEGOTIATION OPTIONS FOR FURTHER CONSIDERATION OF ITS PROPOSAL.  HOWEVER, IMMI
HAS NOT SELECTED WHICH OPTION IT PREFERS FOR FURTHER DISCUSSION.

THE FEASIBILITY STUDY CONSIDERED ALL MAJOR MOVEMENT OF WATER THAT CONTAINED METALS.



COMMENT 2-8 (KATZAKIAN)

ON TABLE 2-2, AVERAGE CHEMICAL COMPOSITIONS, THERE APPEAR TO BE SOME LARGE DISCREPANCIES BETWEEN
THE SUM TOTAL OF ALL THE INDIVIDUAL IONS IN SOLUTION WITH THE TOTAL DISSOLVED SOLIDS
MEASUREMENTS.  FOR THE RICHMOND PORTAL, THE DISCREPANCY IS 19,090 MG/L.  FOR THE LAWSON PORTAL,
IT IS 2,390.  THIS REPRESENTS A 27.5% DIFFERENCE FOR THE FORMER AND A 12.6% DIFFERENCE FOR THE
LATTER.  THE THREE OTHER ANALYSES ARE IN SUBSTANTIALLY GOOD AGREEMENT.

DISCREPANCIES LIKE THIS CAST DOUBT ON THE CORRECTNESS OF THE ANALYSES MADE IN THAT SET.  WHY WAS
THIS DATA NOT CHECKED FOR INTERNAL CONSISTENCY AND RECHECKED WHEN DISCREPANCIES WERE FOUND?

RESPONSE TO COMMENT 2-8

THE ORIGINAL DATA FROM WHICH THOSE DATA PRESENTED IN TABLE 2-2 WERE AVERAGED AND WERE CHECKED
FOR AN ANION-CATION BALANCE.  BASED ON THIS CHECK, DATA FOUND TO BE IN ERROR WERE DELETED.  A
COMPARISON OF TOTAL DISSOLVED SOLIDS (TDS) WITH THE CATIONS AND ANIONS PRESENTED IN TABLE 2-2
MAY NOT NECESSARILY TOTALLY AGREE, GIVEN THE FACT THAT EVERY ELEMENT AND COMPOUND IN THE
SOLUTION WAS NOT ANALYZED FOR, AND BECAUSE HEATING OF THE SAMPLE IN THE TDS ANALYSIS CAN DRIVE
OFF VOLATILE COMPOUNDS SUCH AS CARBONATES.

COMMENT 2-9 (MCLEAN)

NO SOLID FACTUAL DATA OR DESIGN CRITERIA ARE PROVIDED TO SUPPORT MOST OF THE ALTERNATIVE PROJECT
EXPENDITURES PROPOSED, HENCE THERE IS NO WAY FOR ANYONE TO JUDGE HOW COMPLETE AND ACCURATE ANY 
OF THE PROJECT DESIGNS OR COST ESTIMATES ARE.

THE O&M COSTS ARE PARTICULARLY MISLEADING IN THAT ANNUAL O&M COSTS ARE NOT GIVEN AND THERE IS NO
INDICATION OF THE LIFE SPAN AND DEPRECIATION RATE OF EACH ALTERNATIVE ASSUMED IN THE
CALCULATIONS.

THERE IS NO INDICATION AS TO HOW PERPETUAL OPERATIONS WILL BE FUNDED AND BY WHOM.

RESPONSE TO COMMENT 2-9

THE CONCEPTUAL DESIGN CRITERIA AND COST ESTIMATES ARE GIVEN IN THE APPENDICES OF THE FEASIBILITY
STUDY REPORT.

ON PAGE A-1 OF THE FEASIBILITY STUDY REPORT, THE DISCOUNT RATE AND LIFE SPAN ARE GIVEN
RESPECTIVELY AS 10 PERCENT AND 30 YEARS.

THE STATE OF CALIFORNIA IS RESPONSIBLE FOR O&M REQUIREMENTS AFTER THE ALTERNATIVES ARE
IMPLEMENTED.

COMMENT 2-10 (MCLEAN)

MR. MCLEAN SUBMITTED THE FOLLOWING QUESTIONS REGARDING THE LIME NEUTRALIZATION TREATMENT:

1. WHAT IS THE EXPECTED PERIOD OF OPERATION AND WHAT ARE THE ESTIMATED ANNUAL O&M COSTS AND
DEPRECIATION ALLOWANCES?

2. WILL THE ABOVE COSTS BE COVERED BY SUPERFUND MONEY IN PERPETUITY?  IF NOT, WHAT IS THE
EXPECTED SOURCE OF OPERATING FUNDS?

3. HOW LONG WILL IT TAKE TO PREPARE EIS'S FOR STREAM DIVERSIONS, THE NINE-MILE PIPELINE, AND



THE HAZARDOUS WASTE PRODUCTION AND DISPOSAL OPERATION WHICH A NEUTRALIZATION PLANT
PRODUCING CU,-ZN-CD SLUDGE WILL BE?

4. WHICH PLANT SIZE IS ACTUALLY RECOMMENDED?

5. HAS THE 90-ACRE SITE ON FEDERAL LAND ACTUALLY BEEN CLEARED AS A HAZARDOUS WASTE DISPOSAL
SITE?

6. WHAT ARE THE DESIGN CRITERIA ON WHICH SIZING AND COSTING OF THE PLANTS ARE BASED? 

RESPONSE TO COMMENT 2-10

1. SHOULD THE LIME/LIMESTONE NEUTRALIZATION PROCESS BE A SELECTED ALTERNATIVE, IT MAY BE
NECESSARY TO OPERATE IT INDEFINITELY.  PRESENT WORTH O&M COSTS ARE PRESENTED IN THE FS
REPORT.  DEPRECIATION ALLOWANCES ARE NOT INCLUDED; HOWEVER, DISCOUNT RATES FOR O&M COSTS
ARE SHOWN IN APPENDIX A OF THE FEASIBILITY STUDY REPORT.

2. THE STATE OF CALIFORNIA WILL FUND O&M DURING THE LIFE OF THE PROJECT.  FEDERAL FUND MONEY
WOULD HAVE BEEN AVAILABLE TO FUND THE FIRST YEAR OF O&M TO ENSURE THAT THE RA WAS
PERFORMING AS EXPECTED.

3. EPA HAS DETERMINED THAT THE RI AND FS PROCESS IS FUNCTIONALLY EQUIVALENT TO NEPA AND
THEREFORE, AN EIS WILL NOT BE REQUIRED.

4. NO PLANT SIZE WAS RECOMMENDED.  A RANGE OF PLANT SIZES WAS PRESENTED IN THE FS REPORT TO
ALLOW EPA TO SELECT THE FINAL REMEDIAL ACTION.

5. THE 90-ACRE SITE ON FEDERAL LAND IS NOT PART OF THE ALTERNATIVES CA-7, 8 OR 9. 

6. A LIME/LIMESTONE NEUTRALIZATION PROCESS WAS PILOTED FOR THE RWQCB AT THE IMM SITE.  THE
RESULTS OF THIS STUDY WERE PRESENTED IN THE REPORT IDENTIFIED AS REFERENCE 1, APPENDIX F
OF THE FEASIBILITY STUDY REPORT.  THE DESIGN CRITERIA, ON WHICH SIZING AND COSTING OF THE
LIME/LIMESTONE NEUTRALIZATION PLANTS WERE MADE, WERE BASED ON A SCALE-UP OF THE DESIGN
CRITERIA IN THAT REFERENCE BASED ON FLOW AND ACIDITY.

COMMENT 2-11 (MCLEAN)

MR. MCLEAN SUBMITTED THE FOLLOWING COMMENTS AND QUESTIONS CONCERNING WATER ANALYSES AND
ANALYTICAL METHODS:

THE WATER ANALYSES PRESENTED, ESPECIALLY THOSE FOR CADMIUM IN THE SACRAMENTO RIVER SAMPLES,
INDICATE THAT LITTLE OR NO QUALITY CONTROL WAS APPLIED AT THE LABORATORIES MAKING THE ANALYSES. 
NOWHERE IN THE REPORT IS THERE ANY DISCUSSION OF THE REPRODUCIBILITY OR ACCURACY OF THE USED
(SIC) FOR CADMIUM IN THE FRACTIONAL MICROGRAM CONCENTRATION RANGE, YET THIS IS ONE OF THE MOST
CRITICAL ELEMENTS IN THE WHOLE STUDY.  THE STUDY INFERS THAT THE LABORATORIES CAN RELIABLY
DISTINGUISH BETWEEN LEVELS OF 0.2 PPB OF CD (THE RWQCB TARGET FOR THE RIVER) AND 0.4 PPB, WHICH
IS UNACCEPTABLE.

IF THE STANDARD EPA METHOD FOR CADMIUM (METHOD 213.1) WAS USED, ITS LOWER LEVEL OF DETECTION IS
5 PPB.  THIS OBVIOUSLY IS NOT A RELIABLE METHOD, PER SE, FOR WATER SAMPLES AT LOWER
CONCENTRATIONS.  IF SOME OTHER METHOD WAS USED, IT HAS NOT BEEN DESCRIBED, AND STANDARDIZATION
DATA INDICATING ITS REPRODUCIBILITY AND STANDARD DEVIATION AT CD LEVELS LESS THAN 5 PPB ARE NOT
REPORTED.  INCLUSION OF THIS TYPE OF DATA IS ESSENTIAL TO ESTABLISH THE AUTHENTICITY OF THE
ANALYSES REPORTED FOR THIS CRITICAL TOXIC ELEMENT, YET THE SUBJECT IS COMPLETELY IGNORED.



IN TABLES F-15 AND F-16 OF THE DRAFT REMEDIAL INVESTIGATION REPORT, ABOUT ONE-HALF OF THE
ANALYSES SHOW SOLUBLE CD AS BEING GREATER THAN TOTAL CD, A CHEMICAL IMPOSSIBILITY. SIMILAR
ILLOGICAL DATA FOR ZINC, COPPER, AND IRON ARE CONTAINED IN ESSENTIALLY ALL OF THE ANALYTICAL
TABLES IN BOTH REPORTS.  THIS IS SHRUGGED OFF IN SEVERAL TABLES BY A FOOTNOTE SAYING THAT IT
CANNOT BE EXPLAINED.

THESE "UNEXPLAINED" DATA ACTUALLY INDICATE BOTH POOR QUALITY CONTROL OF ANALYTICAL PROCEDURES
AND/OR INSENSITIVITY OF THE METHODS USED TO THE RANGE OF METAL CONCENTRATIONS INVOLVED. THEY
ALSO INDICATE AN OBVIOUS LACK OF COMPETENCE BY THE STUDY INVESTIGATORS IN CONDUCTING AND 
MONITORING A CRITICAL CHEMICAL ANALYSIS PROGRAM.

IF ANY CREDENCE IS TO BE ATTACHED TO THE RIVER WATER ANALYSES OR THE COMPUTER OUTPUTS BASED ON
THEM, A FULL DESCRIPTION OF THE ACTUAL METHODS USED, THEIR METHODS OF STANDARDIZATION, STANDARD
DEVIATIONS AND THE QUALITY CONTROL PROCEDURES USED DURING THE STUDY SHOULD BE INCLUDED IN THE
REPORT.

QUESTIONS TO BE ANSWERED UNDER THIS TOPIC ARE:

1. WHAT ANALYTICAL METHODS WERE USED FOR THE WATER ANALYSES OF CU, ZN, AND CD?  WHAT ARE
THEIR LOWER LIMITS OF DETECTION AND STANDARD DEVIATIONS IN THE RANGE OF 0.1 TO 5 PPB? 

2. WHAT LABORATORY QUALIFICATION AND QUALITY CONTROL PROCEDURES WERE FOLLOWED IN THE WATER
ANALYSIS PROGRAM?

3. WHAT STEPS WERE TAKEN TO DETERMINE WHY SO MANY SOLUBLE VALUES EXCEEDED TOTAL VALUES?

4. WHERE ARE THE DATA FOR PERIODIC DUPLICATE SAMPLES THAT ARE REQUIRED TO BE RUN IN ANY EPA
INVESTIGATION?

5. WHICH VALUES (TOTAL OR SOLUBLE) WERE USED IN THE COMPUTER PROGRAM?

6. WHAT DOES THE TERM "100-DAY FISHERY EVALUATION FOR MORTALITY" MEAN (AS USED IN TABLES G-13
THROUGH G-16) AND HOW DOES THIS RELATE TO 96-HOUR LD-50 DATA?

7. WERE THE DATA IN TABLES G-13 THROUGH G-17 USED AS THE PRINCIPAL BASES FOR ACCEPTANCE OR
REJECTION OF THE VARIOUS ALTERNATIVES?

RESPONSE TO COMMENT 2-11

1. COPPER, ZINC, AND CADMIUM WERE NORMALLY ANALYZED USING ICAP.  LOW LEVEL CONCENTRATIONS
WERE ANALYZED USING GRAPHITE FURNACE ATOMIC ADSORPTION.  SPECIFIC DETENTION LIMITS AND
STANDARD DEVIATIONS VARY WITH THE SAMPLE MATRIX AND METALS CONCENTRATIONS.  THESE DATA ARE
AVAILABLE IN THE DATA PACKAGES PROVIDED BY THE CONTRACT LABORATORY PROGRAM (CLP)
LABORATORY.  THEREFORE, TO DETERMINE THE DETECTION LIMIT AND STANDARD DEVIATION FOR A
SPECIFIC SET OF DATA, THE READER WILL HAVE TO REFER TO THAT SPECIFIC DATA PACKAGE WHICH
MAY BE OBTAINED FROM EPA.

2. THE LABORATORIES USED FOR ANALYZING THE SAMPLES COLLECTED IN THIS STUDY WERE PART OF EPA'S
CLP.  THE SPECIFIC QUALIFICATIONS FOR LABORATORIES PARTICIPATING IN THE CLP AND THE
QUALITY CONTROL PROCEDURES THEY MUST FOLLOW ARE DESCRIBED IN CONTRACT LABORATORY PROGRAM,
STATEMENT OF WORK, INORGANIC ANALYSIS, MAY 18, 1982 AND JULY 1984 (SOW # 784).

3. WHERE POSSIBLE, THE SAMPLES CONTAINING HIGHER SOLUBLE THAN TOTAL CONCENTRATIONS OF METALS
WERE RE-ANALYZED TO CONFIRM THE RESULTS.



4. THE RESULTS OF THE PERIODIC DUPLICATE SAMPLES ARE CONTAINED IN THE EPA QA/QC PACKAGE OF
RESULTS.  THESE WERE NOT INCLUDED IN THE RI REPORT.

5. THE COMPUTER MODEL USED BOTH TOTAL AND SOLUBLE METAL CONCENTRATIONS.  TOTAL METAL
CONCENTRATIONS WERE USED IN SPRING CREEK.  SOLUBLE METALS WERE USED IN KESWICK 

      RESERVOIR AND IN THE SACRAMENTO RIVER.

6. THE "100 DAY FISHERY EVALUATION FOR MORTALITY" WAS A 100-DAY PERIOD USED IN THE USBR
MODEL.  THE 96-HOUR LD-50 DATA DEVELOPED BY THE CALIFORNIA DEPARTMENT OF FISH AND GAME
WERE APPLIED TO THIS 100-DAY PERIOD IN THE USBR MODEL.

7. THE NUMBER OF SPILL DAYS AND THE METALS CONCENTRATIONS WERE USED TO COMPARE ALTERNATIVES
NOT MEETING THE OBJECTIVES AS TO THEIR RELATIVE EFFECTIVENESS. 

COMMENT 2-12 (MCLEAN)

MR. MCLEAN SUBMITTED THE FOLLOWING COMMENTS AND QUESTIONS CONCERNING GROUNDWATER STUDIES:

IMMI WAS TOLD AT A MEETING IN THE CH2M HILL OFFICES IN REDDING IN AUGUST 1984 THAT GROUNDWATER
STUDY AND MONITORING WOULD BE A MAJOR SEGMENT OF THIS STUDY TO DETERMINE THE EXTENT OF
GROUNDWATER POLLUTION OF SURROUNDING AREAS. SEVERAL MONITORING WELLS WERE PLACED ON THE IMMI
PROPERTY AND SAMPLES TAKEN PERIODICALLY.  HOWEVER, THE ONLY GROUNDWATER DATA PRESENTED ARE FOR
THREE HOLES DRILLED IN THE RICHMOND ORE BODY BY RUSKIN AT A DEPTH TO WATER OF LESS THAN 50 FEET
(SEE TABLE 6-11 IN THE DRAFT REPORT).  WE REQUEST ANSWERS TO THE FOLLOWING QUESTIONS:

1. WHERE ARE THE GROUNDWATER DATA FROM THE SPECIAL WELLS PUT IN BY CH2M HILL?

2. WHAT GROUNDWATER FLOW MEASUREMENTS WERE USED TO DETERMINE THE EFFECTIVENESS OF THE
RICHMOND GROUNDWATER INTERCEPT ALTERNATIVE?

3. DID THE GROUNDWATER STUDIES SHOW THAT THERE IS NO MOVEMENT OF GROUNDWATER AWAY FROM THE
ORE BODY AND NO CONTAMINATION OF ANY SURROUNDING GROUNDWATER?

4. HOW LONG WILL IT TAKE TO COMPLETE THE PRELIMINARY WORK REQUIRED FOR GROUNDWATER
INTERCEPTION ALTERNATIVE SC-6 AS OUTLINED ON PAGE 7-30?

5. DID A COMPETENT MINING ENGINEER STUDY AND APPROVE OF THIS ALTERNATIVE?

RESPONSE TO COMMENT 2-12

1. THE DATA FROM THE RICHMOND GROUNDWATER INVESTIGATION ARE PRESENTED IN THE FINAL REMEDIAL
INVESTIGATION REPORT, IRON MOUNTAIN MINE, AUGUST 1985.

2. MEASUREMENTS OF TEMPERATURE, DISCHARGE, AND CHEMICAL CONCENTRATION AT THE RICHMOND PORTAL
ALONG WITH THE TEMPERATURE OF GROUNDWATER MEASURED AT THE CH2M HILL-INSTALLED MONITORING
WELLS WERE IMPORTANT MEASUREMENTS USED TO DETERMINE THE EFFECTIVENESS OF THE RICHMOND
GROUNDWATER INTERCEPTION PROGRAM.  THESE DATA ARE AVAILABLE IN APPENDIX I OF THE FINAL
REMEDIAL INVESTIGATION REPORT, FIGURES I-3 THROUGH I-7.

ALONG WITH MEASUREMENTS MADE AT THE RICHMOND PORTAL, PACKER TESTS CONDUCTED ON TWO OF THE 
MONITORING WELLS AND PUMP TESTS CONDUCTED ON ALL FOUR OF THE MONITORING WELLS ARE AVAILABLE IN
SECTIONS OF APPENDIX I LABELED "PACKER PERMEABILITY TESTS" AND "PUMPING TEST RESULTS.".      
TABLE I-1 SUMMARIZES THE RESULTS OF THE PUMPING TESTS. 



GROUNDWATER HYDRAULIC GRADIENTS WERE CALCULATED FROM WATER LEVELS OBSERVED IN THE FOUR
MONITORING WELLS. WELL HYDROGRAPHS (WATER LEVELS) ARE GRAPHICALLY DEPICTED IN FIGURE I-2.

3. THE GROUNDWATER STUDIES SHOWED THAT THERE WAS NO CONTAMINATION OF GROUNDWATER IN THE FOUR
MONITORING WELLS INSTALLED BY CH2M HILL.  IT IS POSSIBLE, BUT NOT PROBABLE, THAT
CONTAMINATION OF GROUNDWATER OCCURRED DOWNSLOPE OF IRON MOUNTAIN MINE.  HYDRAULIC
GRADIENTS IN THE VICINITY OF THE MONITORING WELLS APPEAR TO BE TOWARD THE MINE.  HOWEVER,
MORE WELLS WOULD HAVE TO BE DRILLED TO PROVE THAT THE GRADIENT IS TOWARD THE MINE 

      CAVITY ALONG THE AXIS (EAST AND WEST ENDS) OF THE MINE.

4. THE PRELIMINARY WORK REQUIRED FOR THE GROUNDWATER INTERCEPTION ALTERNATIVE SC-6 WOULD TAKE
AT LEAST 6 MONTHS.  THE PRELIMINARY WORK IS OUTLINED ON PAGE I-3 OF THE FINAL REMEDIAL
INVESTIGATION REPORT (RICHMOND GROUNDWATER INVESTIGATION RECOMMENDATIONS).  THE TIME
INCLUDES:

• 1 TO 2 MONTHS FOR DRILLING NEW WELLS AND SETTING UP A PUMPING AND MONITORING SYSTEM

• 4 TO 6 MONTHS OF MONITORING DISCHARGE OUT OF THE RICHMOND PORTAL

• 2 TO 4 WEEKS OF EVALUATION.

5. EPA'S MINING ENGINEERING GROUP AND A REPRESENTATIVE FROM THE U.S. BUREAU OF MINES, BOTH
MEMBERS OF THE TECHNICAL ADVISORY COMMITTEE, REVIEWED THE FEASIBILITY STUDY.

COMMENT 2-13 (MILLER)

THE FINAL SELECTION OF ALTERNATIVES AS DESCRIBED BY ALTERNATIVE, SECTIONS 7 AND 8, AND THEIR
EVALUATION, APPENDIX F, PLUS THE COSTS THEREOF, APPENDIX A, LEAVE MUCH TO BE DESIRED TO MAKE AN
INTELLIGENT SELECTION OF AN ALTERNATIVE WITH A POTENTIAL PRICE TAG OF 42.8 MILLION DOLLARS.

CONSIDER THE ITEM OF CAPPING AS AN EXAMPLE.  THE RECOMMENDED PROCEDURE, SOIL CEMENT, REQUIRES
THAT THE SOIL? BODY WHICH WILL HAVE CEMENT ADDED TO IT MUST BE FIRST CLASSIFIED AS TO PERCENT
SAND, SILT, AND CLAY.  THIS IS REQUIRED TO DETERMINE THE AMOUNT OF CEMENT REQUIRED.  THICKNESS
OF THE SOIL CEMENT ALSO IS REQUIRED.  THERE IS NO INDICATION THAT THIS HAS BEEN DONE.  SOME
SOILS ARE NOT AMENABLE TO THIS TYPE OF TREATMENT, SUCH AS GRAVELS AND COARSE SANDS.

CONSTRUCTION REQUIRES THE CEMENT (A SPECIFIED AMOUNT TO ACHIEVE DESIRED RESULTS) TO BE
THOROUGHLY MIXED WITH SOILS AND THE MIXTURE MATERIAL, THEN WATERED AND ROLLED.  WHILE SOME OF
THE AREA INVOLVED WOULD BE AMENABLE TO THIS TYPE OF OPERATION, THE STEEPER HILLSIDES WOULD NOT. 
TERRACING WOULD, IN SOME AREAS, NOT BE POSSIBLE.  WITHOUT PROPER INSTALLATION, THIS TYPE OF
TREATMENT IS VERY QUESTIONABLE. INCIDENTALLY, I PERSONALLY HAVE SUPERVISED THIS TYPE OF
INSTALLATION. 

I WOULD LIKE TO SEE THE BASIS FOR ARRIVING AT THE COSTS AND DOCUMENTATION OF FEASIBILITY, IF
THEY EXIST.

THE GROUNDWATER INTERCEPTOR SYSTEM IS DOUBTFUL.  IN THEORY, SUCH A SYSTEM MIGHT BE POSSIBLE;
HOWEVER, IN THE REAL WORLD AND ON THE MOUNTAIN PROPOSED, SUCCESS IS VERY DOUBTFUL.

THE IDEA IS LIKE PLACING ONE TILE DRAIN THROUGH A 100-ACRE FIELD AND EXPECTING IT TO DRAIN THE
ENTIRE FIELD.

IN THE SCHEME PROPOSED, THERE WOULD BE TOO MANY ALTERNATIVE PATHS WATER COULD TAKE, INSTEAD OF
FINDING ITS WAY INTO THE PERIPHERY TUNNELS.



ENLARGING THE DAM IS PRACTICAL; HOWEVER, USBR HAS THIS RESPONSIBILITY AND IMMI OR THE PREVIOUS
OWNER (STAUFFER) SHOULD, IN NO WAY, BE LIABLE FOR THIS ACTION INASMUCH AS THE ORIGINAL SPRING
CREEK DAM PROJECT WAS NOT BUILT TO THE RECOMMENDED SIZE AT THE DESIRE OF CONGRESS.

THE SAME APPLIES TO THE SW DIVERSION.  THIS ALSO WAS NOT APPROVED BY CONGRESS.

IF THESE TWO ACTIONS ARE DESIRED, THEN USBR SHOULD BE THE RESPONSIBLE PARTY WITH RETRIBUTION
COMING FROM MOUNTAIN COPPER COMPANY, IF POSSIBLE.

RESPONSE TO COMMENT 2-13

A DESIGN OF THE SOIL-CEMENT MIXTURE WAS NOT PERFORMED AS A PART OF THE FEASIBILITY STUDY.  THIS
ACTIVITY IS USUALLY A PART OF THE DESIGN OF THE REMEDIAL MEASURE.  BASED ON RECONNAISSANCE OF
THE SITE, IT APPEARS THERE IS SUFFICIENT SURFICIAL SOIL THAT A SOIL CEMENT CAP CAN BE
CONSTRUCTED USING ONSITE SOILS.  HOWEVER, DURING FINAL DESIGN, IT MAY BE FOUND THAT SOME
IMPORTING OF SOIL OR FLY ASH IS NECESSARY OR IS MORE ECONOMICAL THAN ADDING ADDITIONAL CEMENT.
THE COST ESTIMATE PROVIDED IN THE FEASIBILITY STUDY REPORT DOES ALLOW FOR SOME REGRADING OF THE
SITE TO REDUCE THE STEEPNESS OF SOME OF THE SLOPES.  HOWEVER, IN SOME STEEP AREAS IT MAY BE
FOUND THAT SOME OTHER PERMEABILITY-REDUCING MEASURE IS MORE APPROPRIATE DURING FINAL DESIGN.  IT
SHOULD ALSO BE REMEMBERED THAT INFILTRATION IS NOT AS GREAT A PROBLEM IN STEEPLY SLOPING AREAS
BECAUSE THE RUNOFF PERCENTAGE OF RAINWATER IS NATURALLY HIGHER IN THESE AREAS.  BUT AS
COMMENTED, THERE ARE AREAS THAT ARE NOT PRACTICAL FOR CAPPING -- AN EXAMPLE IS THE SIDES OF
BRICK FLAT PIT.

THE BASIS OF COST FOR THE CAP ASSUMES REGRADING OF PORTIONS OF THE SITE AND A 12-INCH-THICK CAP
EXTENDING APPROXIMATELY 100 FEET BEYOND THE SURFACE PROJECTION OF THE ORE BODY, EXCLUDING THE
SIDES OF BRICK FLAT PIT.  IT ALSO INCLUDES SOME INTERCEPTION DITCHES THAT WILL ACCUMULATE THE
RUNOFF AT INTERMEDIATE LOCATIONS ALONG THE HILLSIDE.

THE BASIS FOR ARRIVING AT COSTS ARE OUTLINED IN THE APPENDIX OF THE PUBLIC COMMENT FS.  A COST
COMPARISON IS MADE FOR THE ALTERNATIVES ON A PRESENT WORTH BASIS.

THE INTERCEPTION TUNNEL AND DRILL HOLES SHOULD BE CAPABLE OF SIGNIFICANTLY REDUCING THE
GROUNDWATER INFLOW INTO THE ORE BODY.  DEWATERING TUNNELS HAVE BEEN USED IN THE PAST TO DEWATER
MINE WORKINGS.  THIS METHOD, IN ADDITION TO USING THE INTERCEPTION TUNNEL, ALSO INCLUDES THE USE
OF RELATIVELY CLOSELY SPACED DRILL HOLES TO INCREASE THE LIKELIHOOD THAT HIGH PERMEABILITY AREAS
SUCH AS FRACTURES, JOINTS, OR FAULTS WILL BE DRAINED BY THE INTERCEPTION SYSTEM.

THE ANALOGY OF A TILE DRAIN IN A 100-ACRE FIELD MAY NOT BE DIRECTLY APPLICABLE TO THE 
INTERCEPTION METHOD PROPOSED IN THE FEASIBILITY STUDY.  HOWEVER, IF THE TILE DRAIN WAS UP TO 500
FEET IN DEPTH AND WAS CONTINUOUS AROUND THE SITE AND TO THE GROUND SURFACE, IT WOULD PROBABLY BE
EFFECTIVE IN REDUCING THE GROUNDWATER SURFACE INSIDE ITS PERIMETER ASSOCIATED WITH A HIGH
EXTERIOR GROUND SURFACE.

WITH REGARD TO ENLARGING SPRING CREEK DAM AND IMPLEMENTING THE OTHER WATER MANAGEMENT
ALTERNATIVES, THE USBR HAS INDICATED THAT IT WILL PARTICIPATE WITH AN INTERAGENCY AGREEMENT WITH
EPA AND MAY CHOOSE TO RECOVER ITS COSTS UNDER THE AUTHORITY OF CERCLA.

WITH REGARD TO RESPONSIBLE PARTIES FOR THE IMPLEMENTATION OF THE DAM AND DIVERSIONS, MOUNTAIN
COPPER COMPANY IS NO LONGER IN BUSINESS AND THE USBR IS NOT CONSIDERED A RESPONSIBLE PARTY.

COMMENT 2-14 (SHASTA CASCADE)

WILL THE REMEDIAL ACTION ALTERNATIVES INCLUDE RESTORATION OF SPRING CREEK AND SLICKROCK CREEK SO



THEY ARE ABLE TO SUPPORT AQUATIC LIFE?

RESPONSE TO COMMENT 2-14

NONE OF THE REMEDIAL ALTERNATIVES INCLUDE A RESTORATION PROGRAM FOR SPRING CREEK OR SLICKROCK
CREEK.  THE SOURCE CONTROL AND TREATMENT TECHNOLOGIES COULD INCIDENTALLY IMPROVE CONDITIONS IN
PORTIONS OF THESE STREAMS.  HOWEVER, IT IS NOT ANTICIPATED THAT THESE RECEIVING WATERS WILL
SUPPORT AQUATIC LIFE FOLLOWING THE IMPLEMENTATION OF REMEDIAL ALTERNATIVES WHICH INCLUDE THESE
TECHNOLOGIES.

CATEGORY 3 -- FISHKILL METHODOLOGY AND RESULTS

COMMENT 3-1

THREE COMMENTORS (BOYER, MCLEAN, AND MILLER) HAD QUESTIONS CONCERNING THE COMPUTER MODEL USED IN
THE FEASIBILITY STUDY AND SPECIFICALLY THE 72 PERCENT FISH MORTALITY ESTIMATE GIVEN IN APPENDIX
G OF THE FEASIBILITY STUDY REPORT.  THESE COMMENTORS WANTED TO KNOW WHAT SPECIES OF FISH THIS
PERCENT APPLIED TO, WHAT SECTION OF THE RIVER WAS MODELED, AND WHAT LIFE STAGES OF FISH WERE
MODELED.  ONE COMMENTER WANTED TO KNOW WHAT COMPUTER MODEL WAS USED, HOW IT WORKED, AND WHAT
INPUT DATA WERE USED. 

RESPONSE TO COMMENT 3-1

TWO COMPUTER MODELS WERE USED IN THE IRON MOUNTAIN MINE STUDY.  THE FIRST WAS A WATER QUALITY
MODEL THAT USES A MASS BALANCE APPROACH FOR ACCOUNTING FOR HEAVY METALS IN THE SPRING CREEK
WATERSHED.  THIS MODEL IS SIMILAR TO THE USBR SPRING CREEK TOXICITY MODEL WHICH WAS DEVELOPED 
FOR THE CENTRAL VALLEY FISH AND WILDLIFE MANAGEMENT STUDY.  THE SECOND MODEL IS A FISH TOXICITY
MODEL WHICH WAS DEVELOPED BY THE USBR AND IS PART OF THEIR MODEL DESCRIBED ABOVE.

SPRING CREEK WATER QUALITY MODEL

THE SPRING CREEK WATER QUALITY MODEL WAS USED TO COMPARE THE RELATIVE EFFECTIVENESS OF EACH OF
THE COMBINED ALTERNATIVES THAT WERE EVALUATED.  THE ALTERNATIVES WERE COMPARED ON THE BASIS OF
MEETING THE TWO ALTERNATIVE SETS OF CLEANUP OBJECTIVES DESCRIBED IN THE FEASIBILITY STUDY
REPORT.  THE POINT OF COMPLIANCE FOR MEETING THESE OBJECTIVES IS IN THE SACRAMENTO RIVER
IMMEDIATELY BELOW KESWICK DAM.

THE MODEL WAS CALIBRATED TO 1978 AND 1983 USING HISTORICAL EFFICIENCIES FOR THE BOULDER CREEK
AND SLICKROCK CREEK COPPER CEMENTATION PLANTS.

THE MODEL WAS THEN SET UP FOR BASE CASE YEARS FOR EACH OF THE FOUR HISTORIC YEARS STUDIED (1978,
1980, 1981, AND 1983).  THIS CONSISTED OF ESTIMATING METAL LOADINGS FOR COPPER, ZINC, AND
CADMIUM AT THE FIVE MAJOR SOURCE LOCATIONS AND THE OTHER SOURCES AS THEY WERE COMBINED IN
BOULDER CREEK AND SLICKROCK CREEK.  THESE BASE CASES ASSUMED NO REMEDIAL ACTIONS IN PLACE,
INCLUDING NO COPPER CEMENTATION PLANTS. TO COMPARE THE EFFECTIVENESS, METAL LOAD REDUCTIONS WERE
ESTIMATED FOR EACH SOURCE DEPENDING ON WHICH COMPONENT ALTERNATIVE WAS BEING EVALUATED.  THE
COMPONENT ALTERNATIVES (I.E., CAPPING, GROUNDWATER INTERCEPTION, DIVERSIONS, COPPER CEMENTATION,
TREATMENT, DEBRIS DAM ENLARGEMENT, ETC.) WERE THEN COMBINED IN A MANNER TO MEET THE TWO
DIFFERENT OBJECTIVES DEPENDING ON WHICH CASE YEAR WAS EVALUATED.

FISH TOXICITY MODEL

THE FISH TOXICITY MODEL USED CONCENTRATIONS OF COPPER, ZINC, AND CADMIUM, WHICH ARE COMPUTED IN
THE SACRAMENTO RIVER BELOW KESWICK BY THE WATER QUALITY MODEL, TO ESTIMATE SACRAMENTO RIVER 



SALMON MORTALITIES.  THESE CONCENTRATIONS VARY AT DIFFERENT LOCATIONS DOWN TO THE RIVER BASED ON
INFLOW FROM TRIBUTARIES TO THE SACRAMENTO RIVER.  THE MORTALITY ESTIMATES WERE BASED ON
CALIFORNIA DEPARTMENT OF FISH AND GAME BIOASSAY STUDIES (PUBLISHED INFORMATION) AND DATA WHICH
WERE COMPILED AND SUMMARIZED BY THE U.S. FISH AND WILDLIFE SERVICE ON THE DISTRIBUTION.  THE
MODEL CONSIDERS ALL LIFE STAGES OF FISH IN THE RIVER.  THE MODEL ESTIMATED THE EFFECTS OF METALS
ON FISH MORTALITY FROM KESWICK DAM TO RED BLUFF (APPROXIMATELY 60 RIVER MILES).

THE PURPOSE OF THE FISH TOXICITY MODEL WAS TO MAKE A RELATIVE COMPARISON OF THE EFFECTS ON FISH
FOR ALTERNATIVES OR COMBINATIONS OF ALTERNATIVES THAT DO NOT MEET THE OBJECTIVES. IT WAS NOT FOR
THE PURPOSE OF PROJECTING FISHKILLS TO JUSTIFY THE EXISTENCE OF IMM ON THE NPL.  THE DOCUMENTED
OBSERVED FISHKILLS, EVEN WITHOUT THE COMPUTER MODEL, DEMONSTRATE A POTENTIAL ENVIRONMENTAL
THREAT.

THIS MODEL WAS CALIBRATED TO THE 1978 CASE YEAR BY USING THE ESTIMATED 72 PERCENT FISH MORTALITY
FIGURES FROM THE USBR STUDY.  THIS FIGURE WAS THE ESTIMATED PERCENT OF FISH (SALMON ONLY) THAT
WOULD HAVE BEEN KILLED IN 1978 IF SOME WOULD NOT HAVE BEEN CAUGHT AND TRANSPORTED TO COLEMAN
FISH HATCHERY.  THE ESTIMATE TOOK INTO ACCOUNT ALL LIFE STAGES OF FISH AND WAS FOR 60 MILES OF
RIVER FROM KESWICK DAM TO RED BLUFF.

COMMENT 3-2

THREE COMMENTERS (BOYER, IMMI-FOSTER, AND KATZAKIAN) QUESTION WHETHER FISHKILLS IN THE
SACRAMENTO RIVER ARE A PROBLEM AND DO NOT BELIEVE THE DOCUMENTED FISHKILLS ARE RELATED TO
DISCHARGES FROM IRON MOUNTAIN MINE.  SOME BELIEVE THE FISHKILLS ARE BASED ON A PROJECTION BY THE
COMPUTER MODEL.

RESPONSE TO COMMENT 3-2

THE CALIFORNIA DEPARTMENT OF FISH AND GAME (DFG) HAS BEEN INVOLVED SINCE THE EARLY 1940'S WITH
VARIOUS STUDIES ON SPRING CREEK AND THE SACRAMENTO RIVER ASSOCIATED WITH TOXIC ACID MINE WASTE. 
ACCORDING TO DFG, THE DOCUMENTED FISHKILLS LISTED IN THE FEASIBILITY STUDY REPORT AT LOCATIONS
BELOW SHASTA DAM ARE DIRECTLY ATTRIBUTED TO MINING OPERATIONS AT IRON MOUNTAIN ON THE BASIS OF
ACTUAL OBSERVATIONS OF DEAD FISH IN THE RIVER, INSPECTIONS OF THE ACID MINE WASTE STREAMS, AND
WATER ANALYSES FOR METALS IN THE RIVER, BOTH ABOVE AND BELOW THE AREA INFLUENCED BY IRON
MOUNTAIN AS WELL AS IN SPRING CREEK.  THE OCCURRENCE OF AT LEAST 30 FISHKILLS IN THE LAST 40
YEARS ON AN IRREGULAR BASIS IS DUE TO VARIATIONS IN HYDROLOGIC EVENTS CONTROLLING THE RATIO OF
TOXIC ACID MINE WASTES TO CLEAN RIVER WATERS RELEASED FROM SHASTA DAM.

COMMENT 3-3 (BOYER)

THE FOLLOWING ARE STATEMENTS OR QUESTIONS BY MR. BOYER TO BE ADDRESSED IN THIS SECTION:

IS THERE ANY SPAWNING AREA ABOVE REDDING (I.E., BETWEEN SHASTA DAM OR KESWICK DAM AND REDDING)?

WHEN THE DEPT. OF FISH AND GAME RECENTLY DID FISH AUTOPSIES, THEY FOUND ONE FISH THAT WAS IN
PERFECTLY GOOD HEALTH WITH 4 PPM OF CADMIUM IN ITS LIVER.

THE DECLINE IN ANADROMOUS FISHES WAS PARTICULARLY NOTICEABLE AFTER THE SHASTA AND KESWICK DAMS
WERE BUILT.

IF IRON MOUNTAIN MINES, INC. THROUGH SPRING CREEK IS KILLING 72% OF THE FISH IN THE RIVER,
PLEASE EXPLAIN, ON THIS BASIS, THE ANADROMOUS FISH RUN FOR 1984. ACCORDING TO FISH & GAME AND
SACRAMENTO VALLEY RIVER WATER USERS ASSOCIATION, THE RUNS HAVE INCREASED STEADILY, AT LEAST
SINCE 1982.  1984 HAS BEEN THE BEST RUN IN A DECADE.



CALIFORNIA FISH AND GAME HAVE MADE MAJOR BIOLOGICAL AND CHEMICAL ERRORS IN THEIR TOXICITY TESTS
BECAUSE THEY DID NOT CONSIDER COPRECIPITATION OF COPPER, ZINC AND CADMIUM WITH IRON AND
ALUMINUM.  ALTHOUGH THEY PROVED THAT ZINC AND COPPER ARE SYNERGISTIC IN INTOXICATION PROPERTIES. 
THEY PERHAPS DID NOT REALIZE THAT ALMOST ALL THE COPPER IS PRECIPITATED AT PH 6 AND THAT ZINC IS
ANTAGONISTIC TO THE FORMATION OF CADMIUM THIONEN, AND THIS WILL PROTECT THE ORGANISM FROM THE
TOXIC EFFECTS OF CADMIUM.  FURTHERMORE, COPPER IS CAPABLE OF DISPLACING BOTH ZINC AND CADMIUM
FROM METALOTHIONEN; THUS COPPER CAN BE TAKEN UP BY LYSOSOMES FROM WHICH COPPER IS EXCRETED TO
THE BILE.

ALSO, ACCORDING TO THE NATIONAL RESEARCH COUNCIL, SELENIUM WILL PROTECT ORGANISMS FROM THE TOXIC
EFFECTS OF CADMIUM.  IN FACT, THE BIOLOGIST WHO PERFORMED THE TOXIC TEST ON KESWICK FISH PERHAPS
DOESN'T REALIZE THAT THERE IS BIOLOGICAL INTERACTION, BOTH POSITIVE/NEGATIVE, COMPETITIVE,
SYNERGISTIC AS WELL AS ANTAGONISTIC AMONG 25 ELEMENTS, 16 OF WHICH ARE DEFINITELY ESSENTIAL TO
LIFE; 5 OF THEM DEFINITELY UNNECESSARY FOR LIFE; 4 OF THESE ARE TOXIC AT RELATIVELY LOW LEVELS
THAT INFLUENCE THE TOLERANCE OF CADMIUM (ALSO FROM THE NATIONAL RESEARCH COUNCIL).

WITH THESE FACTS OF LIFE...IT IS HARD FOR ME TO BELIEVE THAT ALL FACTORS OF TOXICOLOGY AND
BIOCHEMISTRY WERE CONSIDERED FOR THE FISH TOXICOLOGY TESTS, AND THAT SUBSEQUENTLY THE DATA THAT
WENT INTO THE COMPUTER PROGRAM. PLEASE ALSO REMEMBER THAT MR. PEDRI CLAIMS THAT CADMIUM
CONTAINING FISH ARE THE HIGHEST IN THE STATE AT KESWICK-REDDING AREA.  WHEN HE WAS QUESTIONED
ABOUT THE SAN LORENZO RIVER IN SANTA CRUZ COUNTY, HE SAID THAT IT WAS HIGH TOO.  PERHAPS IF MORE
TESTS WERE MADE, HE WOULD FIND THAT KESWICK-REDDING WAS NOT THE HIGHEST IN THE STATE.

MR. BOYER ALSO HAD CONCERNS REGARDING LABORATORY ANALYSES RESULTS AND STATED THAT DATA USED IN
THE COMPUTER ANALYSES FOR COMPARING ALTERNATIVES WERE BASED ON THESE ANALYSES AND THEREFORE IN 
ERROR.  THESE CONCERNS ARE DISCUSSED IN CATEGORY 2 OF THIS RESPONSIVENESS SUMMARY.

RESPONSE TO COMMENT 3-3

THERE ARE SPAWNING AREAS BETWEEN KESWICK DAM AND REDDING.

TISSUE CONTAMINATION

THE STATE WATER RESOURCES CONTROL BOARD HAS BEEN MONITORING BODY BURDENS IN FISH COLLECTED IN
WATERS THROUGHOUT THE STATE SINCE 1976.  AT THE SACRAMENTO RIVER STATION AT KESWICK, METALS
DETECTED IN RAINBOW TROUT TISSUES ARE AT VALUES THAT REPRESENT A SIGNIFICANT ELEVATED TOXIC
POLLUTANT LEVEL COMPARED TO ALL THE OTHER STATIONS IN THE STATE.  THESE ELEVATED METAL RESIDUES
INCLUDE CADMIUM, SILVER, CHROMIUM, COPPER, NICKEL, AND ZINC.  THERE IS A LIMITED AMOUNT OF
KNOWLEDGE CONCERNING THE BIOLOGICAL EFFECTS OF THESE BODY BURDENS WITH THE EXCEPTION OF CADMIUM,
WHERE LONG-TERM EXPOSURE AND BIOACCUMULATION STUDIES HAVE BEEN REPORTED IN THE LITERATURE. THE
CONCENTRATION OF 4 PPM FOUND IN TROUT LIVERS FROM THE KESWICK STATION EXCEEDS THE VALUES
REPORTED TO REPRESENT DETRIMENTAL EXPOSURE TO CADMIUM.

KING SALMON RUN IN 1984

KING SALMON HAVE A COMPLEX LIFE CYCLE THAT INCLUDES RESIDENCE IN THE SACRAMENTO RIVER FOR
APPROXIMATELY 3 OR 4 MONTHS UP TO THE JUVENILE LIFE STAGE WITH A RETURN TO THE NATURAL STREAM AS
A SPAWNING ADULT 3 OR 4 YEARS LATER.  FACTORS THAT INFLUENCE THE RELATIVE SUCCESS OF THIS YEAR'S
CLASS OF SALMON INCLUDE, MOST IMPORTANTLY, THE END OF THE EL NINO CURRENT IN THE NORTHERN
PACIFIC OCEAN AND ALSO GOOD STREAMFLOW CONDITIONS FOR THESE FISH DURING THE PERIOD THEY WERE
JUVENILES IN THE RIVER.

IRON REMOVAL IN TOXICITY STUDIES



DFG'S TOXICITY TESTS ESSENTIALLY SIMULATED THE EVENTS IN THE RIVER.  WHEN ACID MINE WASTE IS
DISCHARGED INTO KESWICK LAKE, PRECIPITATION OF METALS BEGINS.  THE METALS PRECIPITATE AT
DIFFERENT RATES AND AT DIFFERENT PH LEVELS.  IRON AND ALUMINUM ARE THE FIRST TO COME OUT OF
SOLUTION FOLLOWED BY COPPER, ZINC, AND CADMIUM.  IN TERMS OF WHAT METALS ARE AVAILABLE TO CAUSE
TOXICITY PROBLEMS FOR SALMON AND STEELHEAD BELOW KESWICK DAM, ONLY COPPER, ZINC, AND CADMIUM
REMAIN IN THE DISSOLVED FORM AT TOXIC CONCENTRATIONS.  THIS CONCLUSION WAS SUPPORTED BY ACTUAL
CHEMICAL MEASUREMENTS OF RIVER WATER FOR BOTH TOTAL AND DISSOLVED METALS.  BECAUSE MIGRATORY
FISH CANNOT GET ABOVE KESWICK DAM, AND ALUMINUM AND IRON PRECIPITATES ESSENTIALLY DO NOT OCCUR
IN SIGNIFICANT AMOUNTS BELOW THE DAM, THE SMOTHERING EFFECT THAT THESE PRECIPITATES HAVE ON EGGS
DOES NOT PRESENT A RISK TO WILD SALMON AND STEELHEAD.  HOWEVER, THE PRECIPITATES WOULD PRESENT A
RISK TO EGGS IN A BIOASSAY EXPERIMENT.

FISH PHYSIOLOGY

THE DISCUSSION OF FISH PHYSIOLOGY WITH RESPECT TO WHAT HAPPENS TO METALS ONCE THEY ARE INSIDE
THE FISH IS UNCLEAR. FISH PHYSIOLOGISTS HAVE POSTULATED A NUMBER OF MECHANISMS THAT ALLOW FISH
TO EITHER ELIMINATE METALS FROM THEIR BODY OR SEQUESTER THEM IN PARTS OF THEIR BODY WHERE THEY
DO LESS HARM.  MORE IMPORTANTLY, PHYSIOLOGISTS HAVE IDENTIFIED A NUMBER OF DIFFERENT FISH
TISSUES DIRECTLY DAMAGED BY EXPOSURES TO COPPER, ZINC, AND CADMIUM.  THEREFORE, DAMAGE CAN OCCUR
DURING EXPOSURE TO CONCENTRATIONS LESS THAN THOSE THAT CAUSE DEATH.

COMMENT 3-4 (DAVY MCKEE-MORGAN)

APPENDIX G OF THE REPORT CONTAINS A DESCRIPTION OF A WATER QUALITY MODELING EFFORT.  THIS MODEL
IS UTILIZED BY THE EPA TO COMPARE THE EFFECTIVENESS OF THE VARIOUS ALTERNATIVES. THE REPORT AS
PUBLISHED GIVES FEW DETAILS AS TO THE ACTUAL PREEXISTING TESTS THAT WERE PERFORMED THAT WERE
USED AS INPUT TO THE MODEL.  NOT HAVING THE ORIGINAL REPORT, I WOULD LIKE TO QUESTION HOW THESE
FISH BIOASSAYS WERE CONDUCTED. THERE IS EVIDENCE IN THE RECENT LITERATURE WHICH SUPPORTS THE
CONTENTION THAT ALL STAGES OF FISH FROM ICHTHYOPLANKTON TO THE ADULT STAGES THAT HAVE BEEN
RAISED IN WATERS CONTAINING METALS OFFER A GREATER RESISTANCE TO THESE METALS THAN DO SIMILAR
STAGES OF THE SAME FISH SPECIES GROWN IN WATERS NOT CONTAINING THESE METALS.  THUS, IT IS
IMPORTANT TO UTILIZE FISH SPECIES THAT HAVE BEEN GROWN IN WATERS CONTAINING METALS IF VALID
RESULTS ARE TO BE OBTAINED.  THERE HAS BEEN A DECENT FISHERY IN THE SACRAMENTO RIVER AND ITS
TRIBUTARIES ALL DURING THE 125 YEARS THAT THIS MINE HAS OPERATED, AND THE GREATEST IMPACT TO
THESE FISHERIES HAS BEEN THE ARTIFICIAL STRUCTURES CONSTRUCTED IN THESE STREAMS BY THE BUREAU OF
RECLAMATION.

RESPONSE TO COMMENT 3-4

AN ACCLIMATION PHENOMENA HAS BEEN OBSERVED WITH CERTAIN    STOCKS OF FISH CHALLENGED WITH ZINC. 
THESE TEST RESULTS INDICATE THAT THESE PARTICULAR FISH CAN TOLERATE SLIGHTLY HIGHER ZINC
CONCENTRATIONS AT A REDUCED MORTALITY RATE.  TO ACCOUNT FOR ACCLIMATION AS MUCH AS POSSIBLE, DFG
CHOSE A SALMON STOCK NATIVE TO THE UPPER SACRAMENTO RIVER AS THE TEST SPECIES FOR THE ONSITE
TOXICITY TESTS USING SPRING CREEK WATERS.  THESE ONSITE RESULTS CONFIRMED THE APPLICABILITY OF
LABORATORY RESULTS.

THE ACCLIMATION PHENOMENA SEEMS TO BE DEPENDENT ON FISH RECEIVING CONSISTENT EXPOSURE OF ZINC,
THROUGH PRECEDING LIFE STAGES.  THIS CAN ALSO SELECTIVELY KILL THE MORE SENSITIVE INDIVIDUALS. 
CONSISTENT EXPOSURE TO METALS DOES NOT ALWAYS OCCUR IN THE SACRAMENTO RIVER BELOW SPRING CREEK
THROUGHOUT THE MAIN FISH DEVELOPMENT PERIOD (FALL AND WINTER) AND DURING ALL YEARS.  BECAUSE THE
DISCHARGE OF LARGER QUANTITIES OF ACID MINE WASTE IS IRREGULAR, INSTANCES OCCUR WHEN EGGS ARE
NOT EXPOSED TO CHRONIC CONCENTRATIONS OF METALS IN THE FALL BUT UNACCLIMATED FRY ARE EXPOSED TO
METALS DURING THE WINTER.  ADDITIONALLY, THERE ARE SOME GENERATIONS THAT RETURN AS ADULTS THAT
DID NOT EXPERIENCE SIGNIFICANT EXPOSURE TO METALS AS JUVENILES DUE TO EITHER A FAVORABLE SERIES



OF HYDROLOGIC EVENTS THAT OCCURRED DURING THEIR STAY IN THE RIVER AS JUVENILES OR THE FACT THAT
THEY MAY HAVE RESIDED AT A TRIBUTARY OR A HATCHERY AS JUVENILES.

THERE HAS BEEN A CONSISTENT LONG-TERM DECLINING TREND IN THE UPPER SACRAMENTO RIVER KING SALMON
AND STEELHEAD POPULATIONS, ESPECIALLY IN THE 26-MILE REACH BETWEEN KESWICK DAM AND BALLS FERRY
WHERE DOCUMENTED TOXIC CONCENTRATIONS OF METALS OCCUR.

COMMENT 3-5 (IMMI-FOSTER)

THE REPORT ALSO CITES FISH KILLS AS ANOTHER PROBLEM.  THIS ASSERTION IS BASED ON A COMPUTER
MODEL PROJECTION BY THE REGIONAL WATER QUALITY CONTROL BOARD AND THE CALIFORNIA DEPARTMENT OF
FISH AND GAME.  HOWEVER, THE MODEL INCLUDED ERRONEOUS CRITERIA, INCLUDING THE ASSUMPTION THAT
THERE ARE SPAWNING BEDS BETWEEN KESWICK DAM AND THE CITY OF REDDING. THERE IS ONE SMALL RIFFLE
ABOVE THE DAM, BUT THE 5 OR 6 MILES BELOW KESWICK DAM DO NOT HAVE ANY SPAWNING BEDS REMAINING. 
YET, THAT AREA WAS USED IN THE MODEL AND SUPPOSEDLY REPRESENTS WHERE FISH WERE KILLED.  IN
ADDITION, OF THE DOCUMENTED FISH KILLS THAT ARE ATTRIBUTED TO ACID MINE DRAINAGE FROM IMM, ONLY
THREE WERE AT THE MOUTH OF SPRING CREEK.  THE OTHER 30 DOCUMENTED KILLS WERE IN SHASTA LAKE,
QUITE A WAYS UPRIVER FROM SPRING CREEK.

RESPONSE TO COMMENT 3-5

SIGNIFICANT KING SALMON SPAWNING BEDS EXIST BETWEEN KESWICK DAM AND THE CITY OF REDDING ALONG
WITH EXCELLENT RAINBOW TROUT HABITAT.  DFG MAKES ANNUAL ESTIMATES OF THE KING SALMON SPAWNING
STOCKS IN THIS AREA.

THE STATEMENT THAT THE LIST OF FISHKILLS PRESENTED IN THE FEASIBILITY STUDY REPORT INCLUDES
THREE KILLS BELOW SHASTA DAM AND 30 ABOVE SHASTA DAM IS INCORRECT.  THE CORRECT TALLY OF THE
LIST REFERRED TO IS 31 KILLS BELOW SHASTA DAM AND ONE KILL ABOVE SHASTA DAM.

COMMENT 3-6 (IMMI-ARMAN)

IMMI IS AWARE OF MOST, IF NOT ALL, OF THE TOXICITY STUDIES CONDUCTED AT SPRING CREEK REGARDING
FISH HEALTH AND IS ALSO WELL AWARE OF THE INADEQUACIES OF THOSE TESTS AND THEIR INCONCLUSIVE
RESULTS.  THE EPA STUDIES ADMITTEDLY WERE NOT CONDUCTED ON THE SACRAMENTO RIVER AND IT IS NOT
KNOWN UNDER WHAT CONDITIONS THEY WERE TAKEN, NOR IS IT KNOWN HOW SUCH UNRELATED STUDIES CAN BE
USED AS A BASIS FOR PROPOSING WATER QUALITY CRITERIA FOR PROTECTION OF AQUATIC LIFE IN THE
SACRAMENTO RIVER.

IT IS VERY PROBABLE THAT WHEREVER THE EPA STUDIES WERE CONDUCTED, THERE WAS NOT THE SAME NATURAL
BUFFERING ACTION THAT IS PRESENT IN THE SACRAMENTO RIVER.

RESPONSE TO COMMENT 3-6

IN REPORTS DESCRIBING METAL TOXICITY TEST RESULTS, SUCH AS THOSE PRESENTED BY EPA, THE
CONSTITUENTS IN DILUTION WATER THAT AFFECT METAL TOXICITY ARE ALWAYS REPORTED.  THE CRITERIA
CHOSEN FOR THE SACRAMENTO RIVER WATER TAKE INTO ACCOUNT THE PRESENCE OF CONSTITUENTS THAT AFFECT
METAL TOXICITY.

THE PH OF THE RIVER IS AN IMPORTANT FACTOR AFFECTED BY THE ACID MINE WASTE.  ALTHOUGH THE RIVER
HAS BUFFERING CAPACITY WHEN IT LEAVES SHASTA LAKE, THE RIVER PH IS AT TIMES SIGNIFICANTLY
DEPRESSED WHEN LIMITED DILUTION WATER AVAILABILITY YIELDS A HIGHER RATIO OF ACID SPRING CREEK
WATER TO RIVER WATER.  THE DEPRESSION OF THE RIVER PH DECREASES THE PRECIPITATION RATE OF THE
METALS AND INCREASES TOXICITY.  ONE EXAMPLE WAS DURING THE 1969 FISHKILL WHEN THE RIVER PH AT
REDDING ACTUALLY DROPPED AS LOW AS 5.7.



IT SHOULD BE RECOGNIZED THAT THE ACTUAL PROCESS OF DETOXIFICATION BY PRECIPITATION OF METALS IN
THE RIVER IS NOT INSTANTANEOUS.  PRECIPITATION OCCURS OVER TIME AND DISTANCE AS THE WASTE MOVES
DOWN THE RIVER WITH DIFFERENT METALS UNDERGOING DIFFERENT RATES OF PRECIPITATION.  ACTUAL
MEASUREMENTS OF RIVER WATER DURING SPILL EPISODES AT SPRING CREEK SHOW THAT DISSOLVED METAL
CONCENTRATIONS IN THE CRITICAL RANGE FOR SALMON AND STEELHEAD CAN EXIST AS FAR DOWNSTREAM AS
BALLS FERRY, A RIVER REACH OF APPROXIMATELY 26 MILES.  BELOW THAT AREA A COMBINATION OF DILUTION
AND PRECIPITATION GENERALLY REDUCES THE DISSOLVED CONCENTRATIONS TO NON-CRITICAL LEVELS.

COMMENT 3-7 (KATZAKIAN)

THE REPORT APPEARS TO BE WELL WRITTEN, BUT CONTAINS NUMEROUS INCONSISTENCIES AND ERRORS IN THE
DATA TABLES.  THE FIRST OF THESE IS THE FISH KILL TABLE PRESENTED ON PAGES 3 AND 4 OF CHAPTER 3. 
I DO NOT UNDERSTAND HOW FISH KILLS IN SHASTA LAKE AND AT THE BASE OF THE DAM RELATE TO ACID MINE
DRAINAGE FROM IRON MOUNTAIN MINE, SINCE ANY DRAINAGE FROM THE MINE TAKES PLACE WELL DOWNRIVER
FROM THESE SITES.  ALSO, THE TABLE INDICATES THAT FISH KILLS AT REDDING, WHERE EXTENSIVE
DILUTION HAS TAKEN PLACE, ARE NOT SIGNIFICANTLY DIFFERENT THAN FISH KILLS OBSERVED MUCH CLOSER
TO THE MINE IN SPRING CREEK AND KESWICK RESERVOIR, WHERE HIGHER HEAVY METAL CONCENTRATIONS ARE
OBSERVED.  IN ADDITION, THERE IS NO INFORMATION AS TO THE CAUSE OF THE FISH KILLS AND WHETHER OR
NOT ANY SIGNIFICANT FISH KILLS TAKE PLACE DURING THE LATE SPRING, SUMMER AND EARLY FALL MONTHS. 
ALSO, FOR A LARGE PERCENTAGE OF THE OBSERVED FISH KILLS, THERE EITHER IS NO ESTIMATE OF THE
NUMBER KILLED OR NO IDENTIFICATION OF THE SPECIES KILLED.  BASED ON THE DATA IN THIS TABLE, I
FAIL TO SEE ITS RELEVANCE TO THIS REPORT.

RESPONSE TO COMMENT 3-7

THE ONE FISHKILL LISTED AS OCCURRING IN SHASTA LAKE HAS NOTHING TO DO WITH DISCHARGES FROM IRON
MOUNTAIN MINE VIA SPRING CREEK.  IT WAS LISTED BECAUSE THE TABLE WAS TAKEN IN ITS ENTIRETY FROM
ANOTHER REFERENCE AS SHOWN ON THE BOTTOM OF THE TABLE.  THERE WERE FOUR OTHER FISHKILLS LISTED
AS "BELOW SHASTA DAM.".  THESE HAVE NOT YET BEEN VERIFIED AS TO WHETHER OR NOT THEY WERE BELOW
THE INFLUENCE OF IRON MOUNTAIN MINE DISCHARGES (SPRING CREEK).  IT DOESN'T NECESSARILY MEAN THAT
THEY OCCURRED AT THE BASE OF SHASTA DAM.

THE REMAINING 27 OCCURRENCES OF FISHKILLS PRESENTED IN THE TABLE ARE AT LOCATIONS AFFECTED BY
IRON MOUNTAIN MINE RELEASES.

DOCUMENTED FISHKILLS ARE ALSO DISCUSSED IN THE RESPONSE TO COMMENT 3-2.

COMMENT 3-8 (MILLER)

THE CORPS OF ENGINEERS IS CONSIDERING SOME RIPRAP WORK ON THE RIVER BELOW THE DIVERSION DAM. 
THE DEPARTMENT OF FISH AND GAME HAS STATED THAT RIPRAP DEPRIVES THE SANDS AND GRAVELS NEEDED FOR
SPAWNING IN THAT PORTION OF THE RIVER TO THE POINT WHERE 85 PERCENT OF THE SPAWNING FISH ARE
KILLED.  HOW DOES THIS MORTALITY RATE RELATE TO THE 72 PERCENT FISH MORTALITY RATE ASSUMED FOR 
THE IMM NO-ACTION ALTERNATIVE?

RESPONSE TO COMMENT 3-8

THIS PROPOSED RIPRAP PROJECT DOES NOT RELATE TO THE IRON MOUNTAIN MINE ISSUE.  A GEOLOGICAL
STUDY CONDUCTED BY THE DEPARTMENT OF WATER RESOURCES CONCLUDED THAT THE RIPRAP PROJECT WOULD
REDUCE THE AVAILABLE SPAWNING GRAVELS IN THE PROJECT AREA BY 85 PERCENT.

COMMENT 3-9 (SHASTA CASCADE)

IS THERE ANY RECORD OF THE NUMBER OF FISH FRY THAT HAVE BEEN ENDANGERED AND/OR KILLED BY



POLLUTION PROBLEMS?  HAS THERE BEEN A DOLLAR VALUE PLACED ON THE LOSS OF THIS RESOURCE? 

RESPONSE TO COMMENT 3-9

THE ONLY COMPOSITE INFORMATION FOUND DURING THE FEASIBILITY STUDY ON FISHKILLS RESULTING FROM
POLLUTION PROBLEMS IS THE TABLE SHOWN IN CHAPTER 3 OF THE FEASIBILITY STUDY REPORT.

THE U.S. FISH AND WILDLIFE SERVICE ESTIMATES A DOLLAR VALUE IN THEIR COMMENTS IN APPENDIX B OF
THIS RESPONSIVENESS SUMMARY.

CATEGORY 4 -- ENVIRONMENTAL AND PUBLIC HEALTH HAZARDS

COMMENT 4-1 IS A GENERAL SUMMARY OF COMMENTS AND QUESTIONS THAT WERE RECEIVED CONCERNING PUBLIC
HEALTH AND ENVIRONMENTAL HAZARDS.  A GENERAL RESPONSE IS PROVIDED BY EPA UNDER RESPONSE 4-1. 
SPECIFIC COMMENTS AND RESPONSES ARE THEN PRESENTED.  RESPONSES TO COMMENTS 4-2 THROUGH 4-9 ARE
PROVIDED BY EPA.  RESPONSES TO COMMENTS 4-10 THROUGH 4-25 ARE PROVIDED BY THE CALIFORNIA 
DEPARTMENT OF HEALTH SERVICES, EPIDEMIOLOGICAL STUDIES AND SURVEILLANCE SECTION.

GENERAL COMMENTS AND EPA RESPONSE

COMMENT 4-1

SEVEN COMMENTERS (BOYER, DAVY MCKEE, IMMI-FOSTER, IMMI-ARMAN, MCLEAN, MILLER, STAUFFER)
COMMENTED THAT WHILE THE FEASIBILITY STUDY REPORT DISCUSSES POTENTIAL PUBLIC HEALTH AND
ENVIRONMENTAL HAZARDS ASSOCIATED WITH ACID MINE DRAINAGE FROM IRON MOUNTAIN MINE, ACTUAL RISKS
ARE NOT PROVEN AND CANNOT BE USED AS JUSTIFICATION FOR PLACING IRON MOUNTAIN MINE ON THE 
NATIONAL PRIORITIES LIST OR FOR REQUIRING MITIGATIVE ACTION.  THE FEASIBILITY STUDY REPORT IN
FACT CONCLUDES THAT THE POTENTIAL PROBLEMS OF DERMAL CONTACT, INGESTION OF CONTAMINATED WATER,
AND INGESTION OF CONTAMINATED FISH ARE INSIGNIFICANT OR PRESENT NO PUBLIC HEALTH HAZARD.  THE
POTENTIAL OF FISHKILLS IN THE SACRAMENTO RIVER AS SHOWN IN THE FEASIBILITY STUDY REPORT IS BASED
ON INCOMPLETE AND MISLEADING DATA. THE FEASIBILITY STUDY WAS CONTINUED AT CONSIDERABLE EXPENSE
TO DEVELOP ALTERNATIVE SOLUTIONS TO PROBLEMS THAT WERE SHOWN NOT TO EXIST.

RESPONSE TO COMMENT 4-1

THE OBJECTIVE OF THE PUBLIC HEALTH AND ENVIRONMENTAL ASSESSMENT PRESENTED IN THE FEASIBILITY
STUDY REPORT IS TO ASSESS, BASED ON THE NO-ACTION ALTERNATIVE, POTENTIAL RISKS ASSOCIATED WITH 
ACID MINE DRAINAGE BOTH AT ITS SOURCE AND MIGRATING FROM THE SITE.  UNDER THE NO-ACTION
ALTERNATIVE, IT IS ASSUMED NO REMEDIAL ACTIONS WOULD BE IMPLEMENTED TO CORRECT THE PROBLEMS, AND
FUTURE LAND USE COULD CHANGE.  POTENTIAL REMEDIAL ACTION ALTERNATIVES WERE IDENTIFIED, DEVELOPED
AND EVALUATED BECAUSE RELEASES OF AMD FROM IMM HAVE IMPAIRED WATER QUALITY AND AQUATIC LIFE FOR
A SIGNIFICANT PERIOD OF TIME.  THESE IMPACTS HAVE BEEN DOCUMENTED AND CONTINUE TO POSE A
SIGNIFICANT POTENTIAL THREAT TO THE ENVIRONMENT.

THE INFORMATION PRESENTED IN THE FEASIBILITY STUDY REPORT IS PRIMARILY BASED ON DATA DEVELOPED
DURING THE REMEDIAL INVESTIGATION.  BOTH INVESTIGATIONS, THE REMEDIAL INVESTIGATION AND THE
FEASIBILITY STUDY, ARE CONDUCTED AFTER A SITE HAS BEEN PLACED ON THE NATIONAL PRIORITIES LIST
(NPL).  THE PLACEMENT OF A SITE ON THE NPL IS BASED ON A HAZARD RANKING SYSTEM EVALUATION WHICH
IS PREPARED PRIOR TO THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY.  THEREFORE, COMMENTS
REGARDING THE HAZARD RANKING SYSTEM AND PLACEMENT OF THE SITE ON THE NPL HAVE NO RELEVANCE TO
THE FEASIBILITY STUDY. IF, HOWEVER, THE NO-ACTION ALTERNATIVE IS SELECTED BY EPA SUBSEQUENT TO
THE FEASIBILITY STUDY, THEN THE SITE IS REMOVED FROM THE NPL.

PUBLIC HEALTH



THREE TYPES OF EXPOSURE TO ACID MINE DRAINAGE WERE DISCUSSED IN THE FEASIBILITY STUDY REPORT: 

• DERMAL CONTACT WITH ACID MINE DRAINAGE (AMD)
• INGESTION OF WATERS AFFECTED BY AMD
• INGESTION OF FISH AFFECTED BY AMD.

DERMAL CONTACT.  AS STATED IN THE DOHS ENDANGERMENT ASSESSMENT (APPENDIX B OF THE FEASIBILITY
STUDY REPORT), "DIRECT HUMAN EXPOSURE WILL PROBABLY BE RARE BECAUSE OF THE REMOTENESS OF THE
AREA.".  THIS IS BASED ON THE CURRENT LAND USE.  HOWEVER, LAND USE COULD CHANGE IN THE FUTURE
WHERE HUMAN EXPOSURE COULD BE MORE LIKELY.  IN FACT, IRON MOUNTAIN MINES, INC., IN A LETTER TO
THE GOVERNOR OF CALIFORNIA DATED AUGUST 13, 1985, STATED OBJECTIVES FOR THE SITE THAT INCLUDE A
PRIVATE WILDLIFE AND GAME PRESERVE AND THE DEVELOPMENT OF AN EXCLUSIVE SUBDIVISION SURROUNDED BY
A PRIVATE RECREATION PARK.

DERMAL CONTACT UNDER THE NO-ACTION ALTERNATIVE REPRESENTS THE GREATEST HEALTH HAZARD WITH
RESPECT TO THE OTHER TWO TYPES OF EXPOSURE (INGESTION OF WATER OR INGESTION OF CONTAMINATED
FISH).  AT THE RICHMOND PORTAL, THE AMD CONTAINS SULFURIC ACID IN CONCENTRATIONS (PH = 0.6 TO
1.4) THAT COULD CAUSE SERIOUS EYE INJURIES AND SKIN IRRITATION THROUGH DIRECT EXPOSURE
(ACCORDING TO DOHS).  THE SULFURIC ACID IS ACCESSIBLE TO DIRECT HUMAN CONTACT AT THE PORTAL, IN
THE FLUME CONVEYING AMD TO THE BOULDER CEMENTATION PLANT, AND AT THE BOULDER CEMENTATION PLANT. 

THE AMD IS DILUTED AS IT ENTERS BOULDER CREEK, SLICKROCK CREEK, AND SPRING CREEK, AND THERE IS
LESS RISK WITH REGARD TO DERMAL CONTACT IN THESE AREAS.  THE PH IN BOULDER CREEK WAS MEASURED TO
RANGE FROM 1.8 TO 2.3 AND FOR SLICKROCK CREEK WAS MEASURED TO RANGE FROM 2.8 TO 2.9.  MEASURED
PH VALUES FOR LOWER SPRING CREEK RANGED FROM 2.4 TO 3.2.

INGESTION OF CONTAMINATED WATER.  POTENTIAL INGESTION OF CONTAMINATED WATER FROM THE IRON
MOUNTAIN MINE SITE WAS DISCUSSED IN THE FEASIBILITY STUDY REPORT FOR TWO DIFFERENT AREAS -- THE
UPPER STUDY AREA (AT THE SOURCE, BOULDER CREEK, SLICKROCK CREEK, SPRING CREEK, OR SPRING CREEK 
RESERVOIR) AND AT THE CITY OF REDDING MUNICIPAL DRINKING WATER SUPPLY INTAKE.

THE POTENTIAL FOR INGESTION OF AMD IN THE UPPER STUDY AREA UNDER THE EXISTING LAND USE IS
CONSIDERED SMALL BECAUSE OF THE REMOTE LOCATION, AND IT WOULD BE UNLIKELY THAT ANYONE WOULD
WILLFULLY DRINK WATER THAT IS DISCOLORED OR HAS AN ODOR ASSOCIATED WITH IT.  HOWEVER, THE
CONTAMINATED WATER IS ACCESSIBLE BOTH ON IMMI PROPERTY AND ON OTHER PROPERTY ALONG SPRING CREEK. 
THE POTENTIAL FOR THIS EXPOSURE COULD CHANGE WITH FUTURE LAND USE CHANGES.

THE POTENTIAL FOR INGESTING CONTAMINATED WATER FROM THE CITY OF REDDING WATER SUPPLY IS ALSO
DISCUSSED IN THE FEASIBILITY STUDY REPORT.  THIS COULD OCCUR IF DOMESTIC DRINKING WATER
STANDARDS FOR CADMIUM ARE EXCEEDED IN THE CITY OF REDDING WATER SUPPLY.  EVEN THOUGH THERE ARE
NO KNOWN MEASURED CONCENTRATIONS OF CADMIUM EXCEEDING THESE LIMITS AT THE CITY'S RAW WATER
INTAKE, THEY COULD BE EXCEEDED DURING PERIODS WHERE DISCHARGES FROM SPRING CREEK ARE
UNCONTROLLED WHILE RELEASES OF DILUTION WATER FROM SHASTA DAM ARE REDUCED FOR FLOOD CONTROL
PURPOSES.

THE LIMITS WOULD HAVE TO BE EXCEEDED REGULARLY FOR THIS TO POSE A SIGNIFICANT PUBLIC HEALTH
THREAT.

INGESTION OF FISH.  INGESTION OF FISH TAKEN FROM KESWICK RESERVOIR DOES NOT APPEAR TO REPRESENT
A SIGNIFICANT PUBLIC HEALTH THREAT AS DISCUSSED IN THE FEASIBILITY STUDY REPORT. THIS WAS BASED
ON AN ANALYSIS THAT EXPANDED THE ANALYSIS PREPARED BY DOHS IN ITS ENDANGERMENT ASSESSMENT
(APPENDIX B OF THE FEASIBILITY STUDY REPORT).  THE DISCUSSION IN THE MAIN BODY OF THE
FEASIBILITY STUDY REPORT COMPARED METAL CONCENTRATIONS FROM EATING FISH IN KESWICK FOR ONE YEAR
USING THE SAME SCENARIO AS DOHS TO VALUES FOR THE NORMAL DIETARY INTAKE.  THE DIFFERENCE IN THE



ANALYSES IS THAT THE ONE IN THE TEXT IS BASED ON METALS MEASURED IN FISH FLESH WHEREAS THE ONE
PREPARED BY DOHS IS BASED ON METALS MEASURED IN FISH LIVERS.  THE REFERENCE MATERIAL IN APPENDIX
B IS INCLUDED IN ITS ORIGINAL FORM AS IS ALL OTHER REFERENCE MATERIAL RECEIVED FROM AUTHORS
OTHER THAN EPA'S CONTRACTOR.

PUBLIC HEALTH SUMMARY.  AS DISCUSSED ABOVE, DERMAL CONTACT REPRESENTS THE GREATEST PUBLIC HEALTH
HAZARD WITH RESPECT TO THE OTHER TYPES OF EXPOSURE MENTIONED ABOVE.  EXPOSURE TO SULFURIC ACID
UNDER CURRENT CONDITIONS IS NOT THE SAME WITH RESPECT TO EXPOSURE DURING THE PERIOD OF ACTIVE
MINING AND COULD CHANGE BASED ON FUTURE LAND USE.  EXPOSURE TO AMD AT A PH RANGING FROM 2 TO 4 
IS NOT THE SAME AS POTENTIAL EXPOSURE TO AMD AT 0.5 TO 1.0.  SEVERAL ATTEMPTS WERE MADE TO
OBTAIN ALL PERTINENT INFORMATION FROM THE IRON MOUNTAIN MINE FILES. HOWEVER, NO HEALTH AND
SAFETY RECORDS WERE PROVIDED FOR THE PERIOD OF ACTIVE MINING.

IN CONCLUSION, THE PUBLIC HEALTH ISSUES ARE NOT THE CRITICAL FACTORS IN DECIDING WHAT REMEDIAL
ACTION ALTERNATIVES WILL BE SELECTED BY EPA.  INSTEAD THE COMPARISON OF ALTERNATIVES IS
PRIMARILY BASED ON MEETING THE SELECTED CLEANUP OBJECTIVES IN THE SACRAMENTO RIVER BELOW KESWICK
DAM, THEREBY MINIMIZING THE ENDANGERMENT TO THE ENVIRONMENT PRESENTED BY THE AMD. THE PUBLIC
HEALTH ISSUES ALSO HAVE LITTLE EFFECT ON THE OVERALL COST ASSOCIATED WITH ANY OF THE REMEDIAL
ACTION ALTERNATIVES.

ENVIRONMENTAL CONCERNS

THE ENVIRONMENTAL CONCERNS FOR THE IRON MOUNTAIN MINE SITE ARE BASED ON THE EFFECTS OF AMD
MIGRATING FROM THE SITE ON AQUATIC LIFE.  THE EFFECTS ON AQUATIC LIFE THAT ARE DOCUMENTED IN THE
FEASIBILITY STUDY REPORT ARE THE FOLLOWING:

• THE CONTINUED FLOW OF AMD HAS CAUSED PORTIONS OF SLICKROCK CREEK, BOULDER CREEK, AND
SPRING CREEK TO BE ESSENTIALLY DEVOID OF AQUATIC LIFE.

• RECORDS FOR THE FISHKILLS LISTED IN THE FEASIBILITY STUDY REPORT WERE TAKEN FROM A
USGS REPORT. THE TABLE IN THE FEASIBILITY STUDY REPORT DOCUMENTS A REFERENCE FOR
EACH FISHKILL.  THIS INFORMATION FOR 1940, 1944, 1948, AND 1949 DID NOT ESTABLISH
THE EXACT LOCATION OF THE REPORTED FISH-KILLS BELOW SHASTA DAM.  ACCORDING TO THE
CALIFORNIA DEPARTMENT OF FISH AND GAME, WITH THE EXCEPTION OF THESE 5 YEARS, ALL
OTHER FISHKILLS LISTED ARE ATTRIBUTED TO THE AMD MIGRATING FROM THE IRON MOUNTAIN
MINE SITE.

• IN ADDITION TO FISHKILLS, THE AMD BEING DISCHARGED HAS PHYSIOLOGICAL EFFECTS ON FISH
AND ALSO DEPRESSES THE OVERALL PRODUCTIVITY OF THE RIVER ACCORDING TO THE CALIFORNIA
DEPARTMENT OF FISH AND GAME.

• ADDITIONAL INFORMATION REGARDING ENVIRONMENTAL CONCERNS IS PROVIDED BY THE U.S. FISH
AND WILDLIFE SERVICE IN APPENDIX B.

EPA RESPONSE TO SPECIFIC COMMENTS

COMMENT 4-2 (MCLEAN)

SINCE NO FACTUAL EVIDENCE HAS BEEN PRODUCED IN THE STUDY TO SHOW THAT THERE IS ANY THREAT TO
HUMAN HEALTH, WHY IS THE IMM SITE RETAINED ON THE NPL AS A MAJOR "ABANDONED" MINE AND THREAT TO
THE PUBLIC HEALTH?

RESPONSE TO COMMENT 4-2



ACCORDING TO THE NATIONAL CONTINGENCY PLAN, SECTION 300.66(7), "SITES MAY BE DELETED FROM THE
NPL WHEN NO FURTHER RESPONSE IS APPROPRIATE.  IN DELETING SITES, THE AGENCY WILL CONSIDER
WHETHER ANY OF THE FOLLOWING CRITERIA HAVE BEEN MET...(C) BASED ON A REMEDIAL INVESTIGATION,
EPA  HAS DETERMINED THAT THE RELEASE POSES NO SIGNIFICANT THREAT TO PUBLIC HEALTH OR THE
ENVIRONMENT, AND THEREFORE, TAKING OF REMEDIAL MEASURES IS NOT APPROPRIATE AT THAT TIME.".

BASED ON THE INFORMATION OBTAINED DURING THE REMEDIAL INVESTIGATION, THE IMM SITE DID NOT MEET
THE ABOVE CRITERIA FOR REMOVAL FROM THE NPL.  FOR EXAMPLE, DOCUMENTED FISH KILLS RESULTING FROM
DISCHARGES FROM THE IMM SITE ARE AN OBVIOUS SIGNIFICANT THREAT TO THE ENVIRONMENT.

COMMENT 4-3 (MCLEAN)

FOR THE SAME REASONS CITED ABOVE (COMMENT 4-2), WHAT IS THE VALIDITY OF THE REASON GIVEN FOR
REJECTING THE IMMI PROPOSAL, WHICH STATES "THERE WOULD BE A RISK TO THE PUBLIC HEALTH..." (PAGE 
ES-9 IN THE EXECUTIVE SUMMARY, PARAGRAPH 1)?

RESPONSE TO COMMENT 4-3

IT HAS NOT BEEN DEMONSTRATED THAT THE IMMI PROPOSAL CAN ATTAIN APPLICABLE, RELEVANT, AND
APPROPRIATE FEDERAL AND STATE REQUIREMENTS.  IT IS THEREFORE NOT A COMPLETE PROPOSAL.  THE RISK
IS ASSOCIATED WITH CONTINUING IMPACTS TO THE ENVIRONMENT AND AQUATIC LIFE AND POTENTIAL IMPACTS
AT THE CITY OF REDDING WATER SUPPLY INTAKE WHILE THE PROJECT IS BEING DEVELOPED AND IMMI SEEKS
TO SECURE FUNDING FOR THE PROJECT.  ALSO, BIOACCUMULATION OF METALS IN BOTH HUMANS AND FISH
WOULD CONTINUE TO PRESENT RISKS.  EPA DOES NOT WANT TO INCREASE ANY EXISTING OR POTENTIAL RISKS
BY NOT RESPONDING AS MANDATED UNDER CERCLA.

COMMENT 4-4 (MCLEAN)

WHY HAS THE HISTORICAL RECORD OF PUBLIC EXPOSURE TO AMD WATERS IN PENNSYLVANIA, WEST VIRGINIA,
AND THE IMMI REDDING AREA NOT BEEN CONSIDERED AND DISCUSSED IN THE REPORT?

RESPONSE TO COMMENT 4-4

POTENTIAL PUBLIC HEALTH THREATS ARE BASED ON SITE-SPECIFIC EXPOSURE ROUTES AND CHARACTERISTICS
OF THE CONTAMINANTS. EXPOSURE DURING ACTIVE MINING OF THE SITE IS NOT NECESSARILY THE SAME AS
POTENTIAL EXPOSURE DURING THE CURRENT OR POTENTIAL FUTURE LAND USE CONDITIONS.

COMMENT 4-5 (MCLEAN)

SINCE THE POTENTIAL THREAT TO HUMAN HEALTH IS ESSENTIALLY ZERO, AND NONE OF THE SPORADIC
FISHKILLS IN THE SACRAMENTO RIVER ARE TOTALLY ATTRIBUTABLE TO THE AMD DISCHARGE FROM IMM, WHAT
IS THE JUSTIFICATION FOR THE RUSH TO SPEND $5 TO $140 MILLION AT THIS SITE WHEN THERE ARE DOZENS
OF MORE DANGEROUS SITES THROUGHOUT CALIFORNIA AND THE NATION TO WHICH THESE FUNDS COULD BE
APPLIED FOR GREATER PUBLIC PROTECTION?

RESPONSE TO COMMENT 4-5

IRON MOUNTAIN MINE IS THE STATE OF CALIFORNIA'S WORST WATER QUALITY PROBLEM ASSOCIATED WITH
RELEASES FROM MINING SITES. THE RWQCB HAS ESTIMATED THAT IMM CARRIES AN AVERAGE OF 2,350
POUNDS/DAY OF ZINC, 300 POUNDS/DAY OF COPPER, AND 50 POUNDS/DAY OF CADMIUM INTO THE SACRAMENTO
RIVER.  IN OUR INVESTIGATION, WE FOUND THAT UNDER RELATIVELY DRY WATER CONDITIONS, IMM
CONTRIBUTED A MINIMUM OF 623 AND UP TO 3,328 POUNDS/DAY OF HEAVY METALS INTO THE SACRAMENTO 
RIVER.  WE HAVE DOCUMENTED THAT RELEASES OF AMD FROM IMM HAVE SEVERELY DEGRADED WATER QUALITY
AND RESULTED IN FISHKILLS DIRECTLY ATTRIBUTABLE TO THE SITE.



EPA AND THE STATE ARE PROCEEDING IN A MANNER DESIGNED TO ENSURE THAT THE ENVIRONMENTAL
CONDITIONS RESULTING IN RELEASES FROM IMM ARE RESPONDED TO IN A TIMELY AND EFFICIENT MANNER. 
THE FUNDS THAT HAVE BEEN EXPENDED AT IMM TO DATE HAVE NOT DIRECTLY PRECLUDED REMEDIAL RESPONSE
ACTION AT OTHER TOXIC WASTE SITES IN CALIFORNIA.

COMMENT 4-6 (MCLEAN)

SINCE THE ONLY REAL THREAT OF AMD IS SPORADIC FISHKILLS, THESE COULD BE COMPENSATED FOR BY
BUILDING NEW FISH HATCHERY FACILITIES AT A VERY NOMINAL COST.  WHY WAS THIS SIMPLE ALTERNATIVE
NOT CONSIDERED?

RESPONSE TO COMMENT 4-6

THE OBJECTIVES OF EVERY REMEDIAL ACTION ARE TO "...MITIGATE AND MINIMIZE THREATS TO AND PROVIDE
ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT..." AS SPECIFIED IN 40 CFR
300.68(J).

BUILDING A FISH HATCHERY TO REPLACE FISH BEING KILLED BY RELEASES FROM THE IMM SITE WAS NOT
CONSIDERED BECAUSE IT WOULD NOT ADDRESS THE UNDERLYING ENVIRONMENTAL PROBLEM AND WOULD NOT,
THEREFORE, MEET THE OBJECTIVES OF 40 CFR 300.68(J).

THE CALIFORNIA DEPARTMENT OF FISH AND GAME'S POSITION IS THAT IT IS NOT APPROPRIATE TO
COMPENSATE FOR THE LOSSES TO ONE OF THE AQUATIC RESOURCES DESTROYED BY POLLUTION BY ENGAGING IN
EXPENSIVE HATCHERY PRODUCTION.  CDFG HAS INFORMED EPA THAT IT CONSIDERS THE MOST APPROPRIATE
ACTION TO BE PROTECTION OF ALL THE AFFECTED RESOURCES BY IMPLEMENTING REMEDIAL ACTIONS AT THE
IRON MOUNTAIN MINE SITE. ADDITIONALLY, CDFG BELIEVES THAT THE ANGLING PUBLIC SHOULD NOT BE ASKED
TO ABANDON THE USE OF A RIVER SECTION BECAUSE OF AN IMPROPERLY CONTROLLED TOXIC WASTE STREAM. 
EPA AGREES.

COMMENT 4-7 (MCLEAN)

WHY IS THERE NO MENTION OF THE FACT THAT THE ORIGINAL RANKING EVALUATION WAS INCORRECT AND THAT
A TRUE RERANKING MAY COMPLETELY ELIMINATE IMM AS A CANDIDATE FOR SUPERFUND EXPENDITURES?  MR.
JACK W. MCGRAW, ASSISTANT ADMINISTRATOR, EPA, IN HIS LETTER OF 2/5/85 TO IMMI INDICATED THAT
THIS WOULD BE PART OF THE EVALUATION PROCEDURE.

RESPONSE TO COMMENT 4-7

THE HAZARD RANKING SCORE, BASED ON THE BEST AVAILABLE INFORMATION, WAS ACCURATE.  THE EPA HAS
APPRISED IMMI THROUGH NUMEROUS PIECES OF CORRESPONDENCE THAT THE AGENCY HAS REVIEWED THE HRS
SCORING OF IMM AND HAS CONCLUDED THAT THE FINDINGS OF THE REMEDIAL INVESTIGATION, WHEN FACTORED
INTO A RERANKING OF THE SITE, WOULD CAUSE THE SITE TO RECEIVE AN HRS SCORE SUFFICIENTLY HIGH TO
REMAIN ON THE NPL.

COMMENT 4-8  (AIR)

THE LIME/LIMESTONE WATER TREATMENT PLAN HAS POTENTIAL AIR IMPACTS RELATING TO RELEASE OF THESE
FIVE TOXIC METALS.  OUR CONCERN FOCUSES ON THE AERATION PROCESS TO CONVERT FERROUS TO FERRIC
IRON.  AERATION PRESENTS THE POSSIBILITY FOR ENTRAINMENT OF PARTICULATE MATTER IN EXHAUST GASES. 

IF THIS METHOD OF REMEDIATION IS CHOSEN, THE EIR SHOULD GIVE SUFFICIENT INFORMATION ABOUT THE
PROCESS AND PLANT FOR THE AIR POLLUTION CONTROL DISTRICT AND THE ARB TO DETERMINE THE NEED FOR
EMISSIONS CONTROL AND APPROPRIATE TECHNOLOGY TO ACHIEVE IT.



RESPONSE TO COMMENT 4-8

THE AERATION SYSTEM WHICH WOULD BE USED IN THE LIME/LIMESTONE TREATMENT PROCESS IS NOT EXPECTED
TO ENTRAIN PARTICULATE MATTER IN THE EXHAUST GASES.  IF A LIME/LIMESTONE TREATMENT PROCESS IS
CHOSEN AS A REMEDIAL ACTION, AND IF AN EIR IS REQUIRED, THE NECESSARY INFORMATION WILL BE
PROVIDED TO THE ARB.

COMMENT 4-9  (AGRICULTURE)

THE FEASIBILITY STUDY STATES THAT THE CONTINUAL DISCHARGE OF HEAVY METALS INTO THE SACRAMENTO
RIVER HAS EXCEEDED LETHAL CONCENTRATIONS FOR AQUATIC LIFE AND WILL CONTINUE TO DO SO UNLESS
REMEDIAL ACTION IS IMPLEMENTED AT THE IRON MOUNTAIN MINE.  THIS ACID MINE DRAINAGE HAS THE
POTENTIAL OF IMPAIRING AGRICULTURAL YIELDS AS WELL SINCE THE CONTAMINATED SACRAMENTO RIVER WATER
SERVES AS IRRIGATION WATER FOR AGRICULTURAL LANDS.

RESPONSE TO COMMENT 4-9

THERE IS A POTENTIAL FOR IMPROVING AGRICULTURAL YIELDS, HOWEVER, IT APPEARS TO BE UNLIKELY SINCE
DRINKING WATER STANDARDS HAVE NEVER BEEN EXCEEDED IN THE SACRAMENTO RIVER NEAR REDDING.  IN
ADDITION, METALS CONCENTRATIONS IN THE SACRAMENTO RIVER ARE LOWER DURING THE IRRIGATION SEASON.

DOHS RESPONSE TO SPECIFIC COMMENTS INTRODUCTION

IN AUGUST 1984, THE EPIDEMIOLOGICAL STUDIES AND SURVEILLANCE SECTION (ESSS) RESPONDED TO A
REQUEST BY MARK GALLOWAY OF THE TOXIC SUBSTANCES CONTROL DIVISION TO PROVIDE AN ENDANGERMENT
ASSESSMENT FOR THE IRON MOUNTAIN MINE SITE IN SHASTA COUNTY.  THE ASSESSMENT WAS BASED ON DATA
PROVIDED BY THE ENVIRONMENTAL PROTECTION AGENCY (EPA) CONTRACTOR CH2M HILL. THIS ENDANGERMENT
ASSESSMENT WAS SUBSEQUENTLY INCORPORATED INTO THE FEASIBILITY STUDY AT THE SITE PREPARED BY CH2M
HILL. PUBLIC COMMENTS ON THE FEASIBILITY STUDY WERE RECEIVED BY ESSS IN SEPTEMBER 1985, AND
RESPONSES TO COMMENTS RELATED TO THE ENDANGERMENT ASSESSMENT WERE PREPARED AS PRESENTED BELOW.

SEVERAL COMMENTS WERE BASED ON THE RECALCULATION OF HEALTH RISK FROM CONSUMPTION OF
CADMIUM-CONTAMINATED FISH.  THE DEPARTMENT OF HEALTH SERVICES (DOHS) ASSESSMENT WAS BASED ON A
TABLE OF FISH "TISSUE" CADMIUM LEVELS PROVIDED BY CH2M HILL. SUBSEQUENTLY, IN THE FEASIBILITY
STUDY, THESE TISSUE LEVELS WERE IDENTIFIED AS LIVER LEVELS AND RISK WAS RECALCULATED ON THE
BASIS OF FISH MUSCLE LEVELS NOT MADE AVAILABLE AT THE TIME OF THE DOHS ASSESSMENT.

BECAUSE THE IRON MOUNTAIN SITE IS NOT LOCATED IN A POPULATION CENTER, AS IS THE CASE WITH MANY
OTHER HAZARDOUS WASTE SITES, THE ENVIRONMENTAL ASPECTS OF THE ENDANGERMENT ASSESSMENT WOULD
APPEAR TO FORM THE DRIVING FORCE FOR REMEDIATION.

COMMENT 4-10 (DAVY MCKEE-MORGAN)

WATER DOWNSTREAM FROM THE CEMENTATION PLANTS IS ESSENTIALLY SIMILAR TO RECREATIONAL WATER IN
OTHER AREAS OF SHASTA COUNTY AND NO INCIDENCES OF EYE OR SKIN DAMAGE HAVE BEEN REPORTED. CONTACT
WITH INDIVIDUALS IN PENNSYLVANIA INDICATES THAT NO EYE OR SKIN DAMAGE HAS RESULTED FROM ACID
MINE DRAINAGE IN THAT STATE.

RESPONSE TO COMMENT 4-10

SCIENTIFIC STUDIES IN HUMANS DEMONSTRATE THAT EYE CONTACT WITH ACID (HYDROCHLORIC) WITH PH
VALUES BELOW 4.5 LEADS TO IRRITATION, WHILE VALUES FROM 3.5 TO 4.5 PRODUCES REVERSIBLE CORNEAL
DAMAGE.  WATER SAMPLES FROM STREAMS IN THE AREA WERE DOCUMENTED WITH LOWER PH RANGES OF 2.2 TO
3.6.  THIS PROVIDES A BASIS FOR POTENTIAL HEALTH HAZARDS.



COMMENT 4-11 (DAVY MCKEE-MORGAN)

METAL CONTENT OF FISH FILETS RATHER THAN FISH LIVER SHOULD BE USED AS THE BASIS OF ESTIMATING
HUMAN EXPOSURE VIA SPORT FISH CONSUMPTION.

RESPONSE TO COMMENT 4-11

FISH MUSCLE DATA FROM 10 TROUT CAUGHT BELOW KESWICK DAM IN 1979-1980 ARE AVAILABLE AND HAVE BEEN
USED FOR A REVISED ESTIMATE.  THIS REVISED ESTIMATE WAS MADE SUBSEQUENT TO THE AUGUST 1985
PUBLIC COMMENT FS.  WHILE RISK OF EATING FISH IS REDUCED IN THE REVISED ESTIMATE, THE LONG-TERM
RISK FROM THIS BIOACCUMULATIVE TOXIN MUST NOT BE UNDERESTIMATED. WITHOUT REMEDIATION, MINE
EFFLUENT WILL CONTINUE TO BE DEPOSITED IN SPORT FISHING AREAS OF THE SACRAMENTO RIVER. THE
CONCENTRATION OF CADMIUM IN FISH WILL CONTINUE TO RISE AND HEALTH RISK WILL INCREASE.  MORE
COMPLETE AND CURRENT DATA ON CADMIUM IN THE SACRAMENTO RIVER ECOSYSTEM ARE NEEDED TO ADEQUATELY
PREDICT THIS INCREASE IN HEALTH RISK.

COMMENT 4-12 (DAVY MCKEE-MORGAN)

COMPARISON OF STREAM WATER WITH DRINKING WATER STANDARDS IS NOT RELEVANT BECAUSE THE STANDARDS
ARE APPLIED AFTER MUNICIPAL WATER TREATMENT.

RESPONSE TO COMMENT 4-12

COMPARISON WITH DRINKING WATER STANDARDS IS PROVIDED BECAUSE THESE ARE THE MOST HIGHLY
STANDARDIZED REFERENCE VALUES. THE ENDANGERMENT ASSESSMENT DOES NOT STATE OR IMPLY THAT THE
DRINKING WATER QUALITY HAS BEEN COMPROMISED BY EFFLUENT FROM THE IRON MOUNTAIN SITE.

COMMENT 4-13 (BOYER)

THE CHANCE OF HUMANS BEING INJURED BY ACID MINE DRAINAGE IS REMOTE AS THE ACCESS IS LIMITED BY
PERMISSION OF THE PROPERTY OWNER.

RESPONSE TO COMMENT 4-13

HUMAN EXPOSURE CANNOT BE EXCLUDED GIVEN THE RELATIVE PROXIMITY OF A POPULATION CENTER AND THE
RECREATIONAL USE OF SURROUNDING AREAS.  ANY UNFENCED AREA MUST BE CONSIDERED TO PERMIT UNLIMITED
PUBLIC ACCESS.

COMMENT 4-14 (BOYER)

INGESTION OF HARMFUL AMOUNTS OF TOXIC LEVELS OF THE ELEMENTS IS REMOTE IF INDEED NON-EXISTENT. 
THE FEASIBILITY STUDY OF CH2M HILL SAYS SO.

RESPONSE TO COMMENT 4-14

AGAIN, THE POTENTIAL FOR DAMAGE TO PUBLIC HEALTH VIA INGESTION OF METALS EXISTS AND HAS BEEN
QUANTIFIED ON THE BASIS OF AVAILABLE INFORMATION.

COMMENT 4-15 (BOYER)

INGESTION OF FISH FROM THE SACRAMENTO RIVER BY HUMANS IS BENIGN AS FAR AS TOXIC LEVELS OF
CADMIUM, COPPER, OR ZINC ARE CONCERNED, BECAUSE IF THE FISH DO ACCUMULATE THESE METALS, IT IS IN
THE LIVER.



RESPONSE TO COMMENT 4-15

THE HIGHEST TISSUE LEVELS OF CADMIUM ARE FOUND IN THE LIVER, BUT ALL TISSUES ARE AFFECTED BY A
HEAVY BODY BURDEN OF THIS METAL.  IT IS ESTIMATED THAT 50 PERCENT OF THE BODY BURDEN OF CADMIUM
IS LOCATED IN THE LIVER AND KIDNEY, WITH ANOTHER 50 PERCENT DISTRIBUTED ACROSS OTHER TISSUES. 
UNFORTUNATELY, PEOPLE ALSO ACCUMULATE CADMIUM IN THE LIVER (AND KIDNEY) OVER THEIR LIFETIME. 
ACCUMULATION OF METALS IN THESE ORGANS IS A RESPONSE TO ELEVATED EXPOSURES AND INDICATES THAT
THE ORGANISM IS AT RISK FOR BIOLOGICAL EFFECTS OF THESE AGENTS. WHILE COPPER AND ZINC ARE 
ESSENTIAL TRACE ELEMENTS, THEY ARE BOTH TOXIC AT HIGH EXPOSURES AND LOWER EXPOSURES CAN LEAD TO
DISRUPTION OF METABOLIC PROCESSES INVOLVING THESE METALS AS WELL AS CALCIUM AND IRON.

COMMENT 4-16 (BOYER)

IN TOXICOLOGY, A BOOK BY CASARETT, PH.D., AND DOULL, M.D. AND PH.D., (MCMILLEN 1975), THE NORMAL
URINARY LEVELS OF CADMIUM IN THE U.S. RANGE FROM .5 TO .11 MCG. PER LITER.  NO WONDER 
MUNICIPALITIES ARE CONCERNED ABOUT MEETING BASIN STANDARDS.  THIS BOOK ALSO STATES, ON PAGE 468,
THAT IN 1971, "THE LEVELS (OF CADMIUM) IN MILK FROM 61 AMERICAN CITIES WERE FOUND TO BE 17 TO 30
PPB.".  I AM WONDERING IF SUPERFUND MONEY WAS SPENT TO CLEAR UP THIS PROBLEM.

ZINC IS NOT ONLY AN ESSENTIAL ELEMENT FOR LIFE AND REPRODUCTION, BUT IS ANTAGONISTIC TO THE
EFFECTS OF CADMIUM.  ZINC IS ALSO A COMPONENT OF INSULIN AS WELL AS AT LEAST 25 ESSENTIAL
ENZYMES AND HORMONES.  IT IS REQUIRED IN THE SYNTHESES OF DNA AND THE PROPER DEVELOPMENT AND
FUNCTIONING OF REPRODUCTIVE ORGANS.

RESPONSE TO COMMENT 4-16

THE CURRENT EDITION (1980) OF THE TEXT CITED BY MR. BOYER DOES NOT INCLUDE REFERENCE TO THESE
CADMIUM CONCENTRATIONS IN MILK.  WHILE ZINC IS AN ESSENTIAL TRACE ELEMENT, AND IS BIOLOGICALLY
REGULATED, EXCESS ZINC INGESTION INTERFERES WITH BIOLOGICAL FUNCTION OF OTHER TRACE ELEMENTS,
PRIMARILY IRON, COPPER, AND SELENIUM.

COMMENT 4-17 (STAUFFER)

WHILE THERE IS A PROBLEM OF HEAVY METAL DISCHARGE... THE RELATED DANGERS HAVE BEEN
EXAGGERATED....  THERE IS NO HUMAN HEALTH HAZARD PRESENTED....  STATEMENTS SUCH AS "IT IS
POSSIBLE THAT THE EPA SAFE DRINKING WATER ACT MAXIMUM CONTAINMENT LEVEL FOR CADMIUM COULD BE
EXCEEDED AT THE CITY OF REDDING MUNICIPAL WATER INTAKE"... ARE VERY MISLEADING.

RESPONSE TO COMMENT 4-17

ONE OF THE ANALYSES OF INTAKE WATER AT THE PLANT YIELDED A CADMIUM LEVEL AT THE SAFE DRINKING 
WATER MAXIMUM.  THIS SUGGESTS THAT THE RANGE OF VALUES ALREADY OVERLAPS THE STANDARD. CARE WAS
TAKEN IN THE ENDANGERMENT ASSESSMENT TO AVOID EXAGGERATING THE THREAT TO MUNICIPAL WATER IN
REDDING.

COMMENT 4-18 (STAUFFER)

THE PH MEASUREMENTS ON WHICH THE ONSITE POSSIBILITY OF EYE OR SKIN IRRITATION IS BASED ARE NOT
THOSE OF ANY WATER WITH WHICH THE PUBLIC CONTACT IS FORESEEABLE, BUT RATHER THOSE AT THE
DRAINAGE OUTFALL OF THE RICHMOND PORTAL.  THE STUDY REVEALS NO RECORD OF ANY INJURY TO
ANYONE...FROM THE IRON MOUNTAIN DISCHARGE WATERS.

RESPONSE TO COMMENT 4-18



THE PH OF WATER FROM STREAMS IN THE AREA IS IN THE IRRITATION RANGE AS DETAILED ABOVE.  WE DID
NOT STUDY INCIDENCES OF INJURY, SINCE OUR AIM WAS TO DESCRIBE ENDANGERMENT. PRIOR INJURY IS NOT
A PREREQUISITE FOR EPA ACTION UNDER SUPERFUND.

COMMENT 4-19 (STAUFFER)

MINERALIZED TASTE OF THE STREAM WATER WOULD BE SUFFICIENT TO STOP A THEORETICAL TRESPASSER FROM
DRINKING ENOUGH OF THE WATER TO CAUSE A PROBLEM.

RESPONSE TO COMMENT 4-19

HOPEFULLY THIS WOULD BE THE CASE; HOWEVER, WE HAVE NO INFORMATION ON THE TASTE, COLOR, OR SMELL
OF THE WATER.

COMMENT 4-20 (MCLEAN)

IMM SHOULD BE RERANKED ON THE BASIS OF THE NEW HEALTH EFFECT DATA IN THE REPORT, WHICH JUSTIFIES
THE IMMEDIATE REMOVAL OF IMM FROM THE NPL AS A FIRST LOGICAL ALTERNATIVE.

RESPONSE TO COMMENT 4-20

ENDANGERMENT ASSESSMENT IS PART OF THE FEASIBILITY STUDY OF AN NPL SITE.  IT IS NOT USED TO RANK
THE SITE OR PLACE IT ON THE NPL LIST.  PLEASE ALSO SEE THE RESPONSE TO COMMENT 4-2 ABOVE, AND
COMMENT 9-1 BELOW.

COMMENT 4-21 (MCLEAN)

FOUR HUMAN HEALTH THREATS WERE CITED IN THE "IMM HAZARD RANKING SYSTEM EVALUATION.".  THEY WERE
DISMISSED BY THE (FEASIBILITY) STUDY; THESE CONCLUSIONS JUSTIFY THE IMMEDIATE REMOVAL OF IMM
FROM THE NPL.

RESPONSE TO COMMENT 4-21

THE ENDANGERMENT ASSESSMENT PREPARED BY DOHS HAS NO BEARING ON THE ORIGINAL RANKING OF THE SITE,
AS MENTIONED ABOVE. ESTIMATES OF HUMAN HEALTH RISK FORM ONLY A PORTION OF THE ENDANGERMENT
ASSESSMENT, WHICH ALSO INCLUDES ESTIMATES OF RISK OF ENVIRONMENTAL DAMAGE.  PLEASE ALSO SEE THE
RESPONSE TO COMMENT 4-2 ABOVE, AND COMMENT 9-1 BELOW.

COMMENT 4-22 (MCLEAN)

LOCAL STREAM WATER WITH PH OF 2.0 TO 4.5 IS IN THE SAME RANGE AS RIVER WATERS IN PENNSYLVANIA
AND WEST VIRGINIA WHERE THERE HAVE BEEN NO RECORDED INCIDENCES OF ADVERSE EFFECTS ON EYES, SKIN,
OR FROM INGESTION.  NO INCIDENCES OF ADVERSE EFFECT ON EMPLOYEES OR VISITORS HAVE BEEN RECORDED
IN OVER 107 YEARS AT THE IRON MOUNTAIN SITE.

RESPONSE TO COMMENT 4-22

SCIENTIFIC REVIEWS OF EPIDEMIOLOGY OF HEALTH EFFECTS OF ACID MINE DRAINAGE (AMD) ARE NEEDED TO
SUPPORT THIS VIEW.  IT SHOULD BE NOTED THAT A GREAT DEAL OF OUR INFORMATION ON THE PROBLEM OF
CADMIUM TOXICITY IN HUMANS RESULTED FROM OBSERVATIONS OF A PHYSICIAN IN A RESIDENTIAL COMMUNITY
DOWNSTREAM FROM A MINE THAT WAS DISCHARGING CADMIUM.  THUS, THERE IS CERTAINLY SOME PRECEDENT
FOR CONCERN OVER HEALTH EFFECTS CAUSED BY MINE EFFLUENTS.  IN ADDITION, PRIOR INJURY IS NOT A
PREREQUISITE FOR EPA ACTION UNDER SUPERFUND.



COMMENT 4-23 (MCLEAN)

THE REPORT BASES ITS JUSTIFICATION FOR RECOMMENDING THE EXPENDITURE OF MILLIONS ON THE "OPINION"
OF AN ALLEGED STATE HEALTH EXPERT THAT AMD IS A POTENTIAL CONTACT THREAT TO HUMAN HEALTH.

RESPONSE TO COMMENT 4-23

THE WORDING AS WELL AS THE CONTENT OF THE DOHS ENDANGERMENT ASSESSMENT AND ALSO THE FEASIBILITY
STUDY REPORT CHAPTER ON HEALTH EFFECTS MAKES IT CLEAR TO WHAT EXTENT A HEALTH RISK IS ESTIMATED
TO EXIST.  THIS ESTIMATE IS BASED ON AVAILABLE INFORMATION AND WAS NOT EXAGGERATED.  THE
EVALUATION WAS APPROPRIATELY PREPARED AND HAS PLAYED AN APPROPRIATE ROLE IN THE FEASIBILITY
STUDY AS A WHOLE.  A SUBSTANTIAL AND IMMINENT THREAT TO HUMAN LIFE IS NOT A MAJOR CONSIDERATION
IN THE SEQUENCE OF EVENTS INVOLVED IN EPA ACTIONS AT THIS SITE. 

COMMENT 4-24 (MCLEAN)

A TRUE PROFESSIONAL EVALUATION OF THE AMD CONTACT THREAT SHOULD HAVE CONTAINED A DOCUMENTED
RECORD OF ADVERSE HEALTH EFFECTS INCURRED BY AMD EXPOSURE IN PENNSYLVANIA, WEST VIRGINIA, AND
REDDING, AS WELL AS BIO-ASSAYS OF AMD CONTACT TOXICITY IN ANIMAL MODELS.

RESPONSE TO COMMENT 4-24

EPIDEMIOLOGICAL STUDIES AND ANIMAL ASSAYS ARE NOT AN INITIAL STEP IN PUBLIC HEALTH RISK
ASSESSMENT AT HAZARDOUS WASTE SITES.

COMMENT 4-25 (IMMI-ARMAN)

POSSIBLE HEALTH HAZARDS BECAUSE OF REDDING DRINKING WATER, CONTACT WITH AMD, OR INGESTION OF
SPORT FISH ARE FOUND BY THE FEASIBILITY STUDY TO NOT REPRESENT ANY SIGNIFICANT HEALTH RISK. 
BECAUSE OF THIS, IRON MOUNTAIN MINES SHOULD BE REMOVED FROM THE NPL.

RESPONSE TO COMMENT 4-25

THE FEASIBILITY STUDY AND THE DOHS ENDANGERMENT ASSESSMENT ARE IN SUBSTANTIAL AGREEMENT AS TO 
THE EXTENT OF HUMAN HEALTH HAZARD.  THESE ASSESSMENTS ARE PART OF THE FEASIBILITY STUDY AND WERE
NOT INVOLVED IN THE ORIGINAL RANKING PROCESS.

CATEGORY 5 -- NEED FOR REMEDIAL ACTION

COMMENT 5-1 (CHICO FLYFISHERS)

THE CHICO FLYFISHERS CLUB RECOGNIZES THE HIGH VALUE OF THE FISHERY SUPPORTED BY THE SACRAMENTO
RIVER, AND EVEN MORE IMPORTANTLY, THE VALUE OF THE FISHERY ONCE IT REACHES ITS FULL
POTENTIAL WHEN THIS DUMP IS CONTROLLED.  THE ENVIRONMENTAL PROTECTION AGENCY IS TO BE COMMENDED
ON THE CLEANUP PLAN PREPARED FOR THE WASTE SITE.

COMMENT 5-2 (CDFG)

THIS HAZARDOUS WASTE SITE RELEASES THE LARGEST VOLUME OF ACID MINE WASTE AFFECTING THE GREATEST
DOWNSTREAM AREA IN CALIFORNIA.  THE METAL-LADEN WASTE HAS BEEN PROVEN TO CAUSE SUBSTANTIAL
DAMAGE TO SALMON AND STEELHEAD POPULATIONS AND OTHER AQUATIC LIFE.  WE ARE PLEASED WITH THE
REPORT'S OUTLINE OF ALTERNATIVE COURSES OF ACTION TO PROTECT THE UPPER SACRAMENTO RIVER FROM
THESE TOXINS.  ACTIONS NEED TO BE TAKEN AS SOON AS POSSIBLE TO CORRECT THE POLLUTION PROBLEM.



COMMENT 5-3 (SHASTA CASCADE)

SALMON RESOURCES ARE A VERY IMPORTANT PART OF THE AREA'S FUTURE ECONOMIC PROSPERITY.  WHATEVER
IS NECESSARY TO REMOVE POLLUTANTS FROM THE SACRAMENTO RIVER MUST BE DONE.  THE ENLARGEMENT OF
THE SPRING CREEK RESERVOIR WOULD BE A SIGNIFICANT STEP.  WE CANNOT DELAY ANY FURTHER IN TAKING
ACTION.

COMMENT 5-4 (FWS)

THE FISH AND WILDLIFE SERVICE IS PRIMARILY CONCERNED WITH ADVERSE IMPACTS THAT ACID MINE
DRAINAGE FROM IRON MOUNTAIN MINE HAS ON ANADROMOUS FISH RESOURCES OF THE SACRAMENTO RIVER. 
LIMITED FISH AND WILDLIFE RESOURCES OCCUR IN THE LOWER SPRING CREEK DRAINAGE, LARGELY BECAUSE OF
EXTENSIVE LAND DISTURBANCE, DEVEGETATION, AND THE EROSIVE CHARACTER OF SOILS IN THIS AREA.  IN
OUR OPINION, THE OVERALL BENEFIT OF SIGNIFICANTLY REDUCING OR ELIMINATING TOXIC DISCHARGE TO THE
SACRAMENTO RIVER WILL FAR OUTWEIGH THE IMPACTS OF REMEDIAL MEASURES, WHETHER THEY BE MAJOR
STRUCTURAL, SOURCE POINT, OR WATER DIVERSION RELATED.

RESPONSE TO COMMENTS 5-1, 5-2, 5-3, AND 5-4

EPA APPRECIATES THE SUPPORT OF THE ABOVE COMMENTERS FOR THE NEED TO PROCEED WITH REMEDIAL
ACTION.

CATEGORY 6 -- COSTS OF REMEDIAL ACTION

COMMENT 6-1 (IMMI-FOSTER)

THE PROPOSED ALTERNATIVES WOULD BE A CONTINUING COST FOR AS LONG AS IT CONTINUES TO RAIN IN THE
REDDING AREA.  THEY WOULD COMPLETELY DESTROY ALL POSSIBILITIES OF MINERAL PRODUCTION AND INCOME. 
THEREFORE, COST RECOVERY WOULD BE IMPOSSIBLE, AND THE TAXPAYER WOULD ULTIMATELY BE STUCK WITH
THE BILL.

RESPONSE TO COMMENT 6-1

UNDER THE CURRENT SUPERFUND LEGISLATION, EPA IS RESPONSIBLE FOR PAYING THE O&M COSTS FOR THE
FIRST YEAR.  THE OPERATION AND MAINTENANCE COSTS FOR THE REMAINING YEARS WOULD BE PAID FOR BY
THE STATE OF CALIFORNIA.

EPA IS CONFIDENT THAT IMPLEMENTATION OF ANY AGENCY-FUNDED REMEDIAL ACTION WOULD NOT PRECLUDE OR
PRESENT AN UNREASONABLE BARRIER TO FUTURE MINING AT THE SITE.

COMMENT 6-2 (MCLEAN)

WHAT IS THE DEFINITION OF "COST-EFFECTIVENESS" AS IT IS USED FOR SUPERFUND SITES?

RESPONSE TO COMMENT 6-2

ACCORDING TO THE DEFINITION IN THE NCP, COST-EFFECTIVENESS IS DEFINED AS THE LOWEST-COST
ALTERNATIVE THAT EFFECTIVELY MINIMIZES THREATS TO AND ADEQUATELY PROTECTS THE PUBLIC HEALTH,
WELFARE, AND THE ENVIRONMENT.

CATEGORY 7 -- TIMEFRAME FOR IMPLEMENTING REMEDIAL ACTION

COMMENT 7-1 (DAVY MCKEE-TURK)



EPA HAS STATED THAT IT WOULD TAKE A YEAR FOR DESIGN AND 2-3 YEARS FOR CONSTRUCTION OF A LIME
NEUTRALIZATION FACILITY. DAVY MCKEE'S EXPERIENCE INDICATES THAT THEY COULD CONSTRUCT THIS TYPE
OF FACILITY IN 18 TO 24 MONTHS, INCLUDING THE DESIGN OF THE PROCESSING FACILITIES.

RESPONSE TO COMMENT 7-1

AT THIS TIME, EPA IS NOT PROCEEDING WITH LIME/LIMESTONE NEUTRALIZATION AND WOULD ONLY DO SO IF
NEEDED.  THE DESIGN AND CONSTRUCTION OF OTHER COMPONENT REMEDIAL ACTION ALTERNATIVES WILL
ACTUALLY BE COMPLETED FAR IN ADVANCE OF THE ESTIMATES FOR THE TREATMENT WORKS.

COMMENT 7-2 (RARDIN)

ONCE ACTION HAS BEEN IMPLEMENTED, HOW LONG WILL IT TAKE TO CLEAN UP IRON MOUNTAIN?  IS IT LIKELY
THAT ANY OF THE DIVERSION DAMS WOULD EVER BE REMOVED IN OUR LIFETIME?

RESPONSE TO COMMENT 7-2

ONCE A REMEDIAL ACTION IS IMPLEMENTED, THE BENEFITS TO THE SACRAMENTO RIVER ARE EXPECTED TO BE 
IMMEDIATE.  ACID MINE DRAINAGE LEAVING THE SITE, ALTHOUGH REDUCED BY IMPLEMENTING VARIOUS
PROPOSED ALTERNATIVES, IS EXPECTED TO CONTINUE FOR MANY YEARS.

SHOULD AN ALTERNATIVE BE SELECTED THAT INCLUDES THE CONSTRUCTION OF SURFACE WATER DIVERSION
STRUCTURES, IT IS NOT EXPECTED THAT THESE DIVERSION STRUCTURES WOULD BE REMOVED IN OUR LIFETIME.

CATEGORY 8 -- LIABILITY FOR IRON MOUNTAIN MINE PROBLEMS

COMMENT 8-1 (COLLIER)

WILL IMMI HAVE TO PAY FOR CONSTRUCTION OF THE LIME NEUTRALIZATION PLANT?

HOW MUCH LIABILITY WILL GOVERNMENT AGENCIES HAVE TO ASSUME FOR CONTRIBUTING TO THE PROBLEM BY
THE OPERATION OF SHASTA DAM AND KESWICK DAM?  THERE SHOULD BE MORE EXAMINATION OF WHAT THE
GOVERNMENT HAS DONE TO EXACERBATE THE PROBLEM AT IMM.

RESPONSE TO COMMENT 8-1

UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT (CERCLA),
RESPONSIBLE PARTIES ARE LIABLE TO REIMBURSE EPA FOR ALL COSTS EXPENDED IN TAKING A RESPONSE
ACTION AT AN NPL SITE.  THIS WOULD INCLUDE THE COST OF CONSTRUCTING A LIME NEUTRALIZATION
FACILITY, SHOULD IT BE DEEMED NECESSARY TO MEET CLEANUP OBJECTIVES.  UNDER CERCLA, A RESPONSIBLE
PARTY IS DEFINED AS THE CURRENT OWNER OR OPERATOR OF THE SITE, THE PAST OWNER OR OPERATOR, AND
PERSONS WHO GENERATED OR WERE INVOLVED IN TRANSPORT, TREATMENT, OR DISPOSAL OF HAZARDOUS
SUBSTANCES AT THE SITE.  IMMI, AS THE CURRENT PROPERTY OWNER, MAY BE LIABLE TO REIMBURSE EPA FOR
PAST RESPONSE COSTS, AND ANY COSTS EXPENDED BY THE AGENCY IN IMPLEMENTING COMBINED ALTERNATIVE
CA-7.

THE OPERATION OF THE SHASTA DAM, KESWICK DAM, AND SPRING CREEK DEBRIS DAM HAS NO REAL EFFECT ON
DISCHARGES OF AMD THAT LEAVE THE IMM SITE.  THE IMM PROBLEM PROBABLY EXISTED LONG BEFORE THE
CONSTRUCTION OF THESE DAMS.

THE USBR CURRENTLY OPERATES SPRING CREEK DEBRIS DAM TO MINIMIZE THE TOXIC EFFECTS OF AMD FROM
IMM ON AQUATIC LIFE BELOW KESWICK DAM.

CATEGORY 9 -- PLACEMENT OF IRON MOUNTAIN MINE ON THE NPL



COMMENT 9-1

THREE COMMENTERS (IMMI-ARMAN, IMMI-FOSTER, MCLEAN) STATED THAT IRON MOUNTAIN MINE WAS
ERRONEOUSLY PLACED ON THE NATIONAL PRIORITIES LIST (NPL) IN THE FIRST PLACE, DUE TO INCORRECT
AND MISREPRESENTED DATA.  THE FOLLOWING POINTS WERE MADE:

• FLAT CREEK (THE RWQCB'S BASIS OF GROUNDWATER RANKING) HAS ONLY 6 RESIDENTS, NOT 40.

• THERE ARE NO WATER WELLS IN THE FLAT CREEK DRAINAGE, AND THE QUALITY OF WATER FOR
ALL RESIDENTS OF FLAT CREEK MEETS ALL PRIMARY DRINKING WATER STANDARDS.

• SPRING CREEK DOES NOT AND NEVER HAS CAUSED THE QUALITY OF THE CITY OF REDDING'S
WATER SUPPLY FROM THE SACRAMENTO RIVER TO EXCEED THE EPA PRIMARY DRINKING WATER
STANDARDS EVEN UNDER THE "WORST CASE" CONDITIONS OVER THE PAST 100 YEARS.

• THERE IS NO FACTUAL EVIDENCE PRODUCED IN THE STUDY TO SHOW THAT IMM IN ITS PRESENT
STATE IS ANY THREAT TO HUMAN HEALTH.  IT IS NO DIFFERENT FROM ANY OTHER NORMAL
COPPER MINING OPERATION MEETING PRESCRIBED EFFLUENT LIMITATIONS, YET IT WAS FALSELY
CLASSIFIED AS AN "ABANDONED" HAZARDOUS WASTE SITE.  IMM SHOULD BE RE-RANKED ON THE
BASIS OF THE NEW HEALTH EFFECT DATA IN THE REPORT WHICH JUSTIFIES THE IMMEDIATE
REMOVAL OF IMM FROM THE NPL AS A FIRST LOGICAL ALTERNATIVE.

RESPONSE TO COMMENT 9-1

RELEASES FROM IMM DO NOT HAVE TO EXCEED DRINKING WATER STANDARDS AT THE WATER SUPPLY INTAKE IN
ORDER TO BE CONSIDERED AS A CANDIDATE FOR THE NPL.  EVIDENCE OF RELEASE TO THE SURFACE WATER
PATHWAY (WHICH IS ONE OF THREE PATHWAYS CONSIDERED WHEN EVALUATING A SITE FOR PLACEMENT ON THE
NPL) IS OBTAINED WHEN RELEASES FROM A SITE ARE ABOVE BACKGROUND; THIS HAS BEEN DOCUMENTED BY
PAST STATE SAMPLING AND DURING EPA'S REMEDIAL INVESTIGATION.

ACCORDING TO THE NATIONAL CONTINGENCY PLAN, SECTION 300.66(7), "SITES MAY BE DELETED FROM THE
NPL WHEN NO FURTHER RESPONSE IS APPROPRIATE.  IN DELETING SITES THE AGENCY WILL CONSIDER WHETHER
ANY OF THE FOLLOWING CRITERIA HAVE BEEN MET...(C) BASED ON A REMEDIAL INVESTIGATION, EPA HAS
DETERMINED THAT THE RELEASE POSES NO SIGNIFICANT THREAT TO PUBLIC HEALTH OR THE ENVIRONMENT, AND
THEREFORE, TAKING OF REMEDIAL MEASURES IS NOT APPROPRIATE AT THAT TIME.".  BASED ON THE
INFORMATION DERIVED DURING THE REMEDIAL INVESTIGATION, THE IRON MOUNTAIN MINE SITE DID NOT MEET
THE ABOVE CRITERIA FOR REMOVAL FROM THE NPL.

THE FINDINGS OF EPA'S REMEDIAL INVESTIGATION THAT THERE IS A LOW POTENTIAL FOR ONSITE HUMAN
EXPOSURE TO ACID MINE DRAINAGE (DERMAL CONTACT AND INGESTION)) HAS NO BEARING BECAUSE IT IS NOT
CONSIDERED IN THE HAZARD RANKING SCORING OF A SITE.

COMMENT 9-2 (MILLER)

THERE ARE MANY POLLUTION SITES IN CALIFORNIA THAT ARE IN MORE NEED OF SUPERFUND MONEY THAN IRON
MOUNTAIN MINE.

RESPONSE TO COMMENT 9-2

EPA BELIEVES THAT THROUGH THE FEDERAL SUPERFUND PROGRAM AND THE STATE SUPERFUND PROGRAM
ADMINISTERED BY THE DEPARTMENT OF HEALTH SERVICES, PRIORITY TOXIC WASTE SITES ARE RECEIVING   
APPROPRIATE REMEDIAL AND EMERGENCY RESPONSE ACTIONS AND ARE BEING FUNDED AT APPROPRIATE LEVELS. 
FUNDING THE IRON MOUNTAIN MINE RI/FS HAS NOT DIRECTLY PRECLUDED REMEDIAL RESPONSE ACTIONS AT
OTHER PRIORITY SITES.



CATEGORY 10 -- AVAILABILITY OF RI AND FS REPORTS/PUBLIC COMMENT PERIOD

COMMENT 10-1

THREE COMMENTORS (DAVY MCKEE-MORGAN, IMMI-ARMAN, STAUFFER) COMMENTED ABOUT DIFFICULTIES IN
OBTAINING THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORTS FOR REVIEW AND ABOUT THE
INADEQUACY OF THE PUBLIC COMMENT PERIOD.  THE FOLLOWING COMMENTS WERE MADE:

• MR. MORGAN STATED THAT ON AUGUST 2, 1985, HE ASKED EPA TO SEND THREE COPIES OF THE
FEASIBILITY STUDY REPORT TO THE DAVY MCKEE CORPORATION FOR REVIEW. THEY RECEIVED ONE
COPY ON AUGUST 9 AND ONE ON AUGUST 12; ONE WAS SENT BY IMMI AND ONE BY CH2M HILL. 
THIS ALLOWED ONLY A SHORT TIME FOR DAVY MCKEE TO REVIEW THE REPORT AND PREPARE FOR
THE AUGUST 15 PUBLIC MEETING.

• MR. ARMAN STATED THAT 21 DAYS IS INADEQUATE FOR PUBLIC COMMENT ON A PROJECT OF THIS
SIZE.  EVEN THOUGH THE FEASIBILITY STUDY REPORT WAS COMPLETED FOR RELEASE ON AUGUST 
2, DISTRIBUTION WAS DELAYED FOR SEVERAL DAYS.  HE BELIEVES THE INFORMATION
REPOSITORY AT THE REDDING PUBLIC LIBRARY NEVER DID RECEIVE A COPY OF THE REPORT. 
THIS WAS A DEFINITE DISADVANTAGE TO THE PUBLIC.  MORE TIME BETWEEN THE PUBLIC
MEETING AND THE CLOSE OF THE COMMENT PERIOD WOULD HAVE ALLOWED A MUCH MORE
COMPREHENSIVE AND DETAILED CRITIQUE OF THE REPORT.  ADDITIONAL TIME FOR COMMENT WAS
REQUESTED FROM EPA, BUT THIS REQUEST WAS REFUSED.

• STAUFFER ALSO COMMENTED THAT THE 3-WEEK COMMENT PERIOD IS UNREASONABLY SHORT FOR
SUCH A COMPLEX REPORT.  TYPICALLY, EPA PROVIDES FOR A COMMENT PERIOD OF AT LEAST 60
DAYS AND OFTEN LONGER. FURTHER, IT IS EPA PRACTICE TO PROVIDE FOR INPUT FROM
INTERESTED PARTIES PRIOR TO THE PUBLICATION OF A FEASIBILITY STUDY REPORT.  THE
NATIONAL CONTINGENCY PLAN PROVIDES THAT INDUSTRY INPUT SHOULD BE SOLICITED BY THE
TECHNICAL ADVISORY COMMITTEE (TAC) IN THE DEVELOPMENT OF REMEDIAL OPTIONS.  THE TAC
DID NOT INCLUDE AN INDUSTRIAL REPRESENTATIVE, NOR IS STAUFFER AWARE THAT ANY EFFORT
WAS MADE BY THE TAC TO SOLICIT INDUSTRY VIEWS.

THE SHORTNESS OF THE COMMENT PERIOD WAS AGGRAVATED BY THE FACT THAT THE FEASIBILITY STUDY REPORT
WAS NOT RELEASED TO STAUFFER CHEMICAL COMPANY UNTIL AUGUST 8 AND COULD  NOT BE MADE AVAILABLE TO
TECHNICAL STAFF UNTIL AUGUST 12.

STAUFFER STATED ITS INTENTION TO SUBMIT DETAILED COMMENTS TO EPA BY SEPTEMBER 30, 1985, AND
REQUESTED EPA TO DEFER ANY DECISION ON THE SELECTION OF A REMEDIAL OPTION OR THE COMMITMENT OF
FUNDS UNTIL EPA REVIEWS THESE COMMENTS.

STAUFFER'S EFFORT TO REVIEW THE FEASIBILITY STUDY REPORT WAS ALSO HINDERED BECAUSE THEY DID NOT
HAVE THE ANALYTICAL DATA THAT WERE THE BASIS FOR ESTABLISHING THE REMEDIAL ALTERNATIVES.  THEY
REQUESTED THE REMEDIAL INVESTIGATION REPORT FOR REVIEW ON SEVERAL OCCASIONS, BUT DID NOT RECEIVE
IT FROM EPA.

RESPONSE TO COMMENT 10-1

EPA IS UNDER NO OBLIGATION TO PROVIDE COPIES OF THE FEASIBILITY STUDY REPORT TO IMMI
CONTRACTORS; OUR RESPONSIBILITIES WERE FULFILLED IN PROVIDING IMMI WITH ITS OWN COPY. WE BELIEVE
IT IS IMMI'S RESPONSIBILITY TO FORWARD COPIES OF ANY REPORTS IT WANTS REVIEWED DIRECTLY TO ITS
CONTRACTORS. NEVERTHELESS, EPA DID PROVIDE IMMI AND ITS CONTRACTORS WITH FIVE COPIES.  COPIES
WERE ALSO AVAILABLE AT TWO INFORMATION REPOSITORIES IN REDDING (THE PUBLIC LIBRARY AND THE RWQCB
OFFICES) AND AT EPA'S REGION 9 OFFICE FROM AUGUST 2 THROUGH AUGUST 23 FOR REVIEW AND COMMENT BY
THE PUBLIC AND INTERESTED PARTIES.  THE AVAILABILITY OF THE REPORT WAS ANNOUNCED IN NEWSPAPER



NOTICES 2 WEEKS BEFORE THE BEGINNING OF THE PUBLIC COMMENT PERIOD AND IN A FACT SHEET
DISTRIBUTED TO THE PROJECT MAILING LIST.

ACCORDING TO SECTION 300.67(D) OF THE NCP, THE TYPICAL TIMEFRAME IN THE SUPERFUND PROGRAM FOR
REVIEW OF DOCUMENTS IS 3 WEEKS; EPA MET THAT REQUIREMENT.  EPA BELIEVES THE 3-WEEK PUBLIC
COMMENT PERIOD WAS ADEQUATE TO RECEIVE PUBLIC COMMENT.

EPA DID INFORMALLY EXTEND THE REVIEW AND COMMENT PERIOD TO SEPTEMBER 30, IN PART TO CONSIDER
STAUFFER'S COMMENTS.  WE BELIEVE THIS DECISION DEMONSTRATED A GOOD FAITH EFFORT ON THE PART OF
EPA TO CONSIDER COMMENTS ON THE FEASIBILITY STUDY REPORT.  STAUFFER WAS ENCOURAGED TO SUBMIT
COMMENTS TO EPA CLOSE TO THE AUGUST 23 DATE SO THEY COULD BE CONSIDERED PRIOR TO THE SELECTION
OF A REMEDIAL ACTION.  HOWEVER, EPA DID NOT RECEIVE STAUFFER'S COMMENTS UNTIL OCTOBER 9, ALMOST
7 WEEKS PAST THE CLOSE OF THE PUBLIC COMMENT PERIOD. 

THE FEASIBILITY STUDY REPORT WAS REVIEWED BY A REPRESENTATIVE FROM STAUFFER AT EPA'S REGION 9
OFFICE ON AUGUST 6 OR 7. THE DRAFT REMEDIAL INVESTIGATION REPORT WAS AVAILABLE FOR PUBLIC REVIEW
AT THE INFORMATION REPOSITORIES IN FEBRUARY 1985, AS STATED IN A FACT SHEET THAT WAS DISTRIBUTED
TO THE PROJECT MAILING LIST.  TWO COPIES OF THE FINAL RI REPORT WERE MADE AVAILABLE TO STAUFFER,
ONE TO ITS SAN FRANCISCO OFFICE AND ONE TO THE PRESIDENT OF STAUFFER.

DURING THE COURSE OF EPA'S INVESTIGATION, THERE APPEARED TO BE NO INTEREST ON THE PART OF THE
POTENTIALLY RESPONSIBLE PARTIES (PRPS) OR INDUSTRY GROUPS REGARDING THEIR PARTICIPATION IN THE
REMEDIAL INVESTIGATION/FEASIBILITY STUDY.  THE TECHNICAL ADVISORY COMMITTEE WAS COMPOSED OF
REPRESENTATIVES FROM FEDERAL AND STATE REGULATORY AGENCIES, SOME OF WHOM HAVE EXTENSIVE
EXPERIENCE WITH THE MINING INDUSTRY AND MINING-RELATED MATTERS.   SINCE THERE WAS NO INTEREST
EXPRESSED BY THE PRPS, EPA CONSIDERED THE AVAILABILITY OF THE DRAFT RI REPORT AND THE 3-WEEK
PUBLIC COMMENT PERIOD FOR THE DRAFT FS REPORT AS THE PRINCIPAL MEANS OF SECURING INDUSTRY'S AND
THE PRPS' VIEWS ON THE RI/FS.

CATEGORY 11 -- TECHNICAL INPUT AND REVIEW OF THE RI/FS

COMMENT 11-1

FOUR COMMENTERS (BOYER, IMMI-ARMAN, MCLEAN, MILLER) QUESTIONED THE COMPOSITION OF THE TECHNICAL
ADVISORY COMMITTEE (TAC), AS FOLLOWS:

• THE NATIONAL CONTINGENCY PLAN PROVIDES THAT INDUSTRY INPUT SHOULD BE SOLICITED BY
THE TAC IN THE DEVELOPMENT OF REMEDIAL OPTIONS.  NO EFFORT WAS MADE TO SOLICIT
INDUSTRY VIEWS OR INCLUDE AN INDUSTRIAL REPRESENTATIVE ON THE TAC.  WHY WEREN'T  
REPRESENTATIVES FROM INDUSTRY, ECONOMIC DEVELOPMENT, POLITICS, OR THE GENERAL PUBLIC
INCLUDED ON THE TAC?

• THE TAC INCLUDED ONLY REPRESENTATIVES FROM GOVERNMENT AGENCIES AND APPEARS TO BE A
BIASED GROUP THAT HAS BEEN BLAMING IRON MOUNTAIN MINE FOR ALL THE FISH PROBLEMS IN
THE SACRAMENTO RIVER.

• IS IT POLICY THAT ONLY GOVERNMENT AGENCIES ARE REPRESENTED ON TECHNICAL ADVISORY
COMMITTEES?  IS INDUSTRY EVER INCLUDED?

• THE STUDY SHOULD HAVE BEEN REVIEWED BY RECOGNIZED TECHNICAL EXPERTS IN THE FIELDS OF
ANALYTICAL CHEMISTRY, BIOLOGY, COMPUTER PROGRAMMING, AND ACID MINE DRAINAGE
ABATEMENT TECHNOLOGY.

RESPONSE TO COMMENT 11-1



IT IS NOT POLICY THAT ONLY GOVERNMENTAL AGENCIES BE REPRESENTED ON TECHNICAL ADVISORY
COMMITTEES.  INDUSTRIES HAVE BEEN INCLUDED ON THESE COMMITTEES.  INDUSTRY INPUT IS ENCOURAGED,
BUT NOT REQUIRED.  DURING THE COURSE OF EPA'S INVESTIGATION, INTEREST WAS NOT EXPRESSED BY, NOR 
DID EPA PERCEIVE INTEREST FROM, THE PRPS, INDUSTRY GROUPS, OR THE PUBLIC REGARDING THEIR
PARTICIPATION IN THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY. THE TAC WAS COMPOSED OF
REPRESENTATIVES FROM STATE AND FEDERAL AGENCIES WITH EXPERTISE IN CRITICAL AREAS THAT WOULD 
ENSURE THAT EPA HAD A FULL UNDERSTANDING OF THE ENVIRONMENTAL PROBLEM AT IMM AND POSSIBLE
SOLUTIONS TO THE PROBLEM. THE TAC SERVED ONLY IN AN ADVISORY CAPACITY TO EPA AND HAD NO
DECISION-MAKING POWER; ALL PROJECT DECISIONS RESTED WITH EPA IN CONSULTATION WITH DOHS AND
RWQCB.

ONE TECHNICAL COMMITTEE OF THE TAC INCLUDED A METALLURGICAL PROCESSING EXPERT AND A MINING WASTE
EXPERT.  LATER, THE TAC WAS EXPANDED TO INCLUDE A REPRESENTATIVE FROM COLORADO SCHOOL OF MINES
RESEARCH INSTITUTE (CSMRI).

COMMENT 11-2  (STAUFFER)

OREBODY CAPPING

THROUGHOUT THE REPORT, EPA'S CONTRACTOR SUGGESTS COMPLETE CAPPING OF THE SITE ABOVE THE RICHMOND
OREBODY AT A COST OF $7.0 MM.  COMPLETE CAPPING IS UNNECESSARY AND IMPRACTICAL.  INSTEAD,
DIVERSION OF LOCAL SURFACE DRAINAGE CHANNELS FROM ABOVE THE PYRITE DEPOSITS, CLOSURE OF MAJOR
MINE OPENINGS (INCLUDING THE BRICK FLAT PIT) AND FILLING OF CAVED AREAS AND GROUND CRACKS SHOULD
BE UNDERTAKEN. 

THESE ACTIONS WILL RESULT IN A SUBSTANTIAL REDUCTION OF NEAR VERTICAL WATER INFILTRATION TO MINE
WORKINGS IN THREE MAJOR AMD SOURCE AREAS -- BRICK FLAT, RICHMOND, AND HORNET.  THIS SELECTIVE
CLOSURE AND DIVERSION PROGRAM CAN BE ACCOMPLISHED AT AN ESTIMATED COST OF $2.5 MM AND WILL
ACCOMPLISH ESSENTIALLY ALL OF THE OBJECTIVES OF THE CAPPING REMEDY.

COMBINED ALTERNATIVES CA-5, 6, AND 7 IGNORE THE BENEFICIAL EFFECT OF SELECTIVE CAPPING AND RELY
ENTIRELY ON RESERVOIR EXPANSION AND WATER DIVERSION TO MEET CLEANUP OBJECTIVES. 

RESPONSE TO COMMENT 11-2

BASED ON THE INFORMATION OBTAINED DURING THE REMEDIAL INVESTIGATION, COMPLETE CAPPING IS
ESTIMATED TO BE MUCH MORE EFFECTIVE THAN PARTIAL CAPPING AND SURFACE DIVERSIONS. HOWEVER, IF A
PHASED APPROACH IS TAKEN, PARTIAL CAPPING COULD BE IMPLEMENTED PRIOR TO COMPLETE CAPPING TO
VERIFY THE ANALYSES IN THE REMEDIAL INVESTIGATION.  IF PARTIAL CAPPING AND DIVERSION PROVE TO BE
MORE EFFECTIVE THAN ESTIMATED, COMPLETE CAPPING MAY NOT BE NECESSARY.

COMMENT 11-3  (STAUFFER)

ANY GROUNDWATER INTERCEPT SYSTEM AT THIS SITE IS EXPENSIVE AND OF QUESTIONABLE BENEFIT.  AS
INDICATED IN LATER COMMENTS ON THE REMEDIAL INVESTIGATION REPORT, THE EXTENT OF GROUNDWATER
CONTRIBUTION TO DOWNSTREAM HEAVY METAL LEVELS HAS NOT BEEN CLEARLY IDENTIFIED IN THE
INVESTIGATIVE REPORT.

OUR ANALYSIS AND THAT OF CH2M HILL INDICATE THAT CONTAMINATION OF LATERALLY MOVING GROUNDWATER
IS NOT A MAJOR CONTRIBUTOR TO SITE RELEASES.  DIVERSION OF SLICKROCK CREEK AROUND SELECTED
TAILINGS AREAS WILL SUBSTANTIALLY REDUCE CONTAMINATION MEASURED IN THE UPPER SLICKROCK CREEK
AREA AT MODERATE EXPENSE.

TO INCLUDE AN EXPENSIVE GROUNDWATER INTERCEPT SYSTEM (AT A COST OF $10.0 MM), WITH NO ASSURANCE



OF ITS EFFECTIVENESS OR NEED IS NOT A COST-EFFECTIVE USE OF FUND MONIES AND IS CONTRARY TO THE
DIRECTION OF THE NCP.

RESPONSE TO COMMENT 11-3

THE REMEDIAL INVESTIGATION INDICATED THAT LIMITED DATA WERE OBTAINED DURING THE RI AND
RECOMMENDED FURTHER STUDIES PRIOR TO IMPLEMENTING THE GROUNDWATER INTERCEPTION ALTERNATIVE.

RESULTS OF THE REMEDIAL INVESTIGATION INDICATE THAT APPROXIMATELY ONE-THIRD OF THE AVERAGE FLOW
FROM THE RICHMOND PORTAL IS GROUNDWATER.  THE RICHMOND PORTAL (SEE FIGURE 6-6 IN RI) ACCOUNTS
FOR 31 PERCENT OF THE COPPER AND 70 PERCENT OF ZINC AND CADMIUM.  THEREFORE, ASSUMING METAL LOAD
REDUCTION IS PROPORTIONAL TO THE FLOW EXITING THE PORTAL, THEN 10 PERCENT OF THE COPPER AND 23
PERCENT OF BOTH ZINC AND CADMIUM OF THE OVERALL METALS LEAVING THE SITE ARE DUE TO GROUNDWATER.

THERE IS NO INFORMATION AVAILABLE TO FULLY DETERMINE THE EFFECTIVENESS OF DIVERTING SLICKROCK
CREEK WITH REGARD TO METAL LOAD REDUCTION ON BIG SEEP.

COMMENT 11-4  (STAUFFER)

A MAJOR COST FACTOR IN ALTERNATES CA-5, 6, AND 7 IS INCLUSION OF A SUBSTANTIAL EXPANSION OF THE
HOLDING CAPACITY OF SPRING CREEK RESERVOIR.

WE BELIEVE THERE IS INADEQUATE DATA AVAILABLE AT THE PRESENT TIME TO JUSTIFY SUCH AN EXPANSION.  
DIVERSION OF UPPER SPRING CREEK AND SLICKROCK CREEK, COMBINED WITH SELECTIVE PLUGGING, SEALING,
AND WATER DIVERSION IN THE IMMEDIATE VICINITY OF MINE WORKINGS WILL SUFFICIENTLY REDUCE THE 
VOLUME OF WATER COLLECTED AT THE DEBRIS DAM THAT THE PRESENT FACILITY CAN BE UTILIZED WITHOUT
EXPANSION.

RESPONSE TO COMMENT 11-4

THE DATA USED IN THE MODEL TO EVALUATE ALTERNATIVES THAT INCLUDE RESERVOIR EXPANSION ARE BASED
ON HISTORIC SPRING CREEK RESERVOIR INFLOWS AND METAL LOADINGS AND FLOW RELEASES FROM SHASTA DAM. 
USING THIS INFORMATION, THE ANALYSES IN THE FEASIBILITY STUDY INDICATE THAT THE ALTERNATIVE 
IDENTIFIED IN THIS COMMENT BY STAUFFER DOES NOT MEET THE CLEANUP OBJECTIVES ESTABLISHED BY EPA.

COMMENT 11-5 (STAUFFER)

HEAVY METAL REMOVAL

TREATMENT OF COLLECTED WATER FOR REMOVAL OF HEAVY METALS, OTHER THAN THE CEMENTATION PROCESS
CURRENTLY OPERATED, IS IMPRACTICAL AND UNNECESSARY.  IT WILL MOST LIKELY CREATE A HAZARDOUS
WASTE DISPOSAL PROBLEM FOR DISPOSAL OF THE LARGE VOLUME OF METAL CONTAMINATED SLUDGE GENERATED
BY THE TREATMENT SYSTEM (BECAUSE OF THE RCRA MIXTURE RULE) WHICH IS OVERLOOKED ENTIRELY IN THE
REPORT.

RESPONSE TO COMMENT 11-5

TREATMENT OF COLLECTED WATER FOR REMOVAL OF HEAVY METALS WILL CREATE SLUDGE WHICH MAY BE
CLASSIFIED AS A HAZARDOUS WASTE.  THIS DOES NOT NECESSARILY MEAN THAT THIS TREATMENT TECHNOLOGY
IS IMPRACTICAL AND UNNECESSARY.  THE DISPOSAL OF METALS-LADEN SLUDGE WAS CONSIDERED WITH REGARD
TO RCRA REQUIREMENTS IN THE REPORT IN THE EVENT RCRA IS RELEVANT AND/OR APPLICABLE.

COMMENT 11-6  (STAUFFER)



FIVE MAJOR SOURCES (RICHMOND PORTAL, LAWSON PORTAL, OLD NO. 8 MINE, BIG SEEP, AND BRICK FLAT)
ARE STATED TO ACCOUNT FOR 72 PERCENT OF COPPER AND 86 PERCENT OF ZINC AND CADMIUM LEAVING THE
MINE AREA.  THE SCOPE OF CHEMICAL ANALYSIS AND SAMPLING FROM THIS INVESTIGATION ARE NOT
SUFFICIENT TO BE CERTAIN OF THESE PROPORTIONS.  IT IS LIKELY THAT JUST THREE (RICHMOND, LAWSON,
OLD NO. 8 MINE) OF THE CITED SOURCES ACCOUNT FOR MOST OF THE TOTAL METAL LOADING ENTERING SPRING
CREEK RESERVOIR. OBVIOUSLY, THIS IS A CRITICAL POINT, SINCE IF THREE RATHER THAN FIVE MAJOR
SOURCES OF CONTAMINATION NEED TO BE ADDRESSED, SUBSTANTIAL SAVINGS IN REMEDIAL ACTION COSTS CAN
BE ACHIEVED. 

RESPONSE TO COMMENT 11-6

AS STATED IN OUR REMEDIAL INVESTIGATION, ABOUT 72 PERCENT OF THE COPPER AND 86 PERCENT OF BOTH
ZINC AND CADMIUM WERE FOUND TO ORIGINATE FROM THE FIVE MAJOR SOURCES AT IRON MOUNTAIN MINE FOR
THE PERIOD BETWEEN FEBRUARY 29 THROUGH MAY 8, 1984. IN ADDITION, IT WAS POINTED OUT THAT THIS
WAS DURING RELATIVELY DRY WEATHER CONDITIONS, WHICH IS NOT NECESSARILY REPRESENTATIVE OF HEAVY
RAINFALL CONDITIONS.  BECAUSE OF THE COMPLEXITY OF THE IRON MOUNTAIN SITE AND THE EXTENT OF MINE
TAILINGS AND ACID MINE DRAINAGES, BOTH FROM POINT AND NONPOINT SOURCES, IT WOULD BE EXTREMELY 
DIFFICULT TO COME UP WITH AN ACCURATE ESTIMATE OF THE CONTRIBUTION FROM EACH SOURCE AT THE SITE
DURING VARYING RAINFALL CONDITIONS.  IT WOULD BE EXPECTED THAT DURING INITIAL RAINFALLS IN THE 
FALL MONTHS, THERE WOULD BE A LARGE FLUSH OF METALS FROM EXPOSED ORES.  DURING THIS PERIOD, THE
METAL LOADINGS FROM THESE SOURCES IS EXPECTED TO RESULT IN A VERY LARGE CONTRIBUTION.  IT IS
ALSO POSSIBLE THAT AFTER THIS INITIAL FLUSH WITH HEAVY RAINFALL ON THE MOUNTAIN, FLOWS FROM THE
RICHMOND PORTAL, LAWSON PORTAL, AND BIG SEEP COULD INCREASE SUBSTANTIALLY AND REPRESENT AN EVEN
LARGER PORTION OF THE TOTAL METALS CONTRIBUTION TO SPRING CREEK DEBRIS DAM THAN WHAT WAS
ESTIMATED DURING OUR RELATIVELY DRY WINTER PERIOD.

THE OVERALL REMEDIAL ACTIONS WERE NOT BASED UPON INDIVIDUAL METAL CONCENTRATIONS OR LOADINGS
FROM ANY OF THE FIVE MAJOR SOURCES, BUT WERE BASED UPON THE OVERALL METALS LEAVING THE SITE AND 
THEIR EFFECT ON THE SACRAMENTO RIVER BELOW KESWICK. SOURCE CONTROL ALTERNATIVES WERE PRIMARILY
DIRECTED TOWARD THE RICHMOND OREBODY AND THE RESULTANT ACID MINE DRAINAGE LEAVING THE RICHMOND
PORTAL AND DID NOT ADDRESS THE OTHER MAJOR SOURCES.  SURFACE WATER DIVERSIONS WERE BASED
STRICTLY UPON THE TOTAL METALS LEAVING THE SITE, NOT UPON WHERE THEY ORIGINATED FROM;
THEREFORE,  WHETHER THE MAJORITY OF THE METALS WERE ORIGINATING FROM THREE SOURCES AS OPPOSED TO
FIVE SOURCES DO NOT APPEAR TO AFFECT THE COST OF THE OVERALL REMEDIAL ACTION ALTERNATIVES.

COMMENT 11-7  (STAUFFER)

SUBSURFACE FLOWS ALONG SLICKROCK CREEK ARE STATED TO ACCOUNT FOR A SUBSTANTIAL PORTION OF METALS
ENTERING SPRING CREEK DURING LATE MAY AND EARLY JUNE, 1984.  INDEED, THE MAP ON FIGURE 6-10
SHOWS LARGE INCREASES IN FLOW AND METAL CONTENT (NINEFOLD INCREASE IN COPPER CONTENT) IN THE
LOWER REACH OF SLICKROCK.  THIS SINGLE SAMPLING EFFORT ON SLICKROCK IS NOT ADEQUATE TO DRAW
THIS  CONCLUSION AND SHOULD BE FOLLOWED UP TO CONFIRM THIS FINDING.  IF TRUE, THIS COULD BE  OF
GREATER SIGNIFICANCE THAN IS SUGGESTED IN THE REPORT BECAUSE IT HAS A DIRECT BEARING ON THE
RECOMMENDED REMEDIAL ACTIONS (GROUNDWATER INTERCEPT).

RESPONSE TO COMMENT 11-7

AS PRESENTED IN TABLE F-22 IN THE REMEDIAL INVESTIGATION STUDY, FOUR SURVEYS WERE MADE IN THE
SLICKROCK CREEK TO DETERMINE ADDITIONAL SOURCES OF COPPER.  THE DATA SUGGEST THAT COPPER AND 
OTHER HEAVY METALS ARE PICKED UP AS THE STREAM MOVES THROUGH OLD MINING DEPOSITS.  IT DOES NOT
APPEAR THAT THESE OBSERVATIONS HAVE ANY BEARING ON OUR RECOMMENDED GROUNDWATER INTERCEPTION
ALTERNATIVE.

COMMENT 11-8  (STAUFFER)



THE LAST SIX FINDINGS REPORTED IN THE SUMMARY OF THE REMEDIAL INVESTIGATION REPORT RELATE TO THE
BEHAVIOR OF SUBSURFACE WATER AND THE POTENTIAL FOR INTERCEPTION BEFORE IT ENCOUNTERS THE
OREBODIES.  THE AVAILABLE DATA, AS PRESENTED, ARE INSUFFICIENT TO DRAW ANY OF THESE CONCLUSIONS.

RESPONSE TO COMMENT 11-8

THREE OF THE CONCLUSIONS LISTED IN THE EXECUTIVE SUMMARY ARE ACTUALLY A LISTING OF THE RESULTS
FROM HYDROGEOLOGIC TESTING RATHER THAN CONCLUSIONS DRAWN FROM THE DATA. 

THE LAST CONCLUSION LISTED IN THE EXECUTIVE SUMMARY STATES THAT 17 GPM WOULD BE INTERCEPTED IF
TUNNELS ARE 100 PERCENT EFFECTIVE.  IT IS NOT KNOWN IF THE TUNNELS WILL BE THIS EFFECTIVE;
THEREFORE, WE RECOMMEND FURTHER TESTING TO DETERMINE EFFECTIVENESS (PAGE I-3 OF THE REMEDIAL
INVESTIGATION).

THE 17 GPM IS ESTIMATED FROM THE RESULTS OF BOTH THE PERMEABILITY TESTING AND ANALYSIS OF THE
PORTAL HYDROGRAPHS.  THE HYDROGRAPHS ANALYZED INCLUDED THOSE FROM BOTH 1984 AND 1985. THE 1984
CONDITIONS WERE AFTER SEVERAL YEARS (1982 AND 1983) OF GREATER THAN NORMAL RAINFALL.  THE 1985
CONDITIONS WERE AFTER A YEAR (1984) OF LOWER THAN NORMAL RAINFALL.  THE HYDROGRAPHS INDICATE
APPROXIMATELY THE SAME LOW FLOW CONDITIONS DURING 1984 AND 1985; THEREFORE THE GROUNDWATER FLOW
COMPONENT PROBABLY DOES NOT VARY SUBSTANTIALLY.  THE TEMPERATURE DATA APPEAR TO SUBSTANTIATE THE
CONCLUSION THAT LOW FLOW CONDITIONS ARE ASSOCIATED WITH GROUNDWATER FLOW.  DURING TIMES OF LOW
FLOW, THE TEMPERATURE ASSOCIATED WITH RICHMOND PORTAL AMD IS APPROXIMATELY EQUAL TO THE
TEMPERATURE OF GROUNDWATER MEASURED IN THE MONITORING WELLS (SEE PAGE I-16 AND FIGURE I-3 FOR
MORE DETAILED DISCUSSION).

ONE OF THE CONCLUSIONS LISTED IN THE EXECUTIVE SUMMARY IS THAT GROUNDWATER BECOMES CONTAMINATED
AS IT FLOWS THROUGH THE MASSIVE SULFIDE OREBODY INTO THE RICHMOND MINE WORKINGS.  THIS WAS
CONCLUDED FROM DATA THAT INDICATE (1) GROUNDWATER IS FLOWING TOWARD THE RICHMOND OREBODY, (2)
THE GROUNDWATER QUALITY AS MEASURED IN THE MONITORING WELLS IS MUCH BETTER THAN THE AMD FLOWING
FROM THE RICHMOND PORTAL, AND (3) THE BASE FLOW FROM THE RICHMOND PORTAL IS ON THE ORDER OF 17
GPM.

THE CONCLUSION IN THE EXECUTIVE SUMMARY THAT DESCRIBES THE RELATIVE CONTRIBUTIONS TO THE AMD IS
BASED PRIMARILY ON 1984 DATA.  HOWEVER, SOME DATA FROM 1983 DURING RELATIVELY WET MONTHS WERE
USED IN FORMULATING THE CONCLUSION.  THIS CONCLUSION IS BASED ON ANALYSIS OF THE RICHMOND PORTAL
HYDROGRAPH AND ENGINEERING JUDGMENT AND SHOULD BE RE-EVALUATED USING ADDITIONAL DATA DETERMINED
DURING SUBSEQUENT TESTING DISCUSSED IN THE REMEDIAL INVESTIGATION AND FEASIBILITY REPORT.

COMMENT 11-9  (STAUFFER)

IT IS NOTED IN THIS REPORT THAT THE EVAPOTRANSPIRATION OF THE STUDY AREA IS CONSIDERED TO BE 40
INCHES.  SINCE RAINFALL AT THE MINE IS CONSIDERED TO AVERAGE ABOUT 80 INCHES, THEN 40 INCHES IS
AVAILABLE FOR RUNOFF AND INFILTRATION BELOW DEPTH OF PLANT ROOT ZONES.  THIS AMOUNT OF
EVAPOTRANSPIRATION APPEARS HIGH CONSIDERING THE TYPE OF VEGETATION AND SOIL PRESENT AND, IN
FACT, CONTRADICTS DATA PRESENTED IN THE SECTION ON HYDROLOGY (SEE BELOW).  THIS IS A CRITICAL 
FACTOR, SINCE THE VOLUME OF INFILTRATION HAS A DIRECT BEARING ON THE EXTENT, IF ANY, OF SURFACE
CAPPING AND SOURCE CONTROL NEEDED AT THIS SITE.

RESPONSE TO COMMENT 11-9

THE 40 INCHES OF EVAPOTRANSPIRATION REFERRED TO IN THIS COMMENT WAS PRESENTED IN THE CLIMATE
SECTION OF THE REMEDIAL INVESTIGATION REPORT FOR THE PURPOSES OF PRESENTING GENERAL INFORMATION. 
IT IS THE POTENTIAL EVAPOTRANSPIRATION FOR THE SITE; NOT THE ACTUAL WHICH IS DEPENDENT UPON SUCH
FACTORS AS SOIL MOISTURE CONTENT (INCLUDING INFILTRATION), TYPE OF VEGETATION, AND QUANTITY OF



VEGETATION.  THIS VALUE WAS NOT USED IN THE DETERMINATION OF THE EFFECTIVENESS OF SURFACE
CAPPING AND SOURCE CONTROL ALTERNATIVES PRESENTED IN THE FEASIBILITY STUDY REPORT. 

COMMENT 11-10  (STAUFFER)

THE SOIL IS INDICATED AS BEING TYPE C OF THE SOIL CONSERVATION SERVICE RUNOFF CATEGORIES.  THIS
SOIL TYPE HAS A SLOW INFILTRATION OR HIGHER THAN AVERAGE RUNOFF WHICH COULD BE ACCENTUATED BY
THE STEEP TOPOGRAPHY.  BOTH FACTORS ARE FAVORABLE UNDER THESE CIRCUMSTANCES.  UNLESS SPECIAL
CONDITIONS EXIST, INFILTRATION WOULD LIKELY BE LESS THAN 25 PERCENT OF THE TOTAL RAINFALL INTO
UNDISTURBED HILLSIDES.  TWENTY-FIVE PERCENT OF 80 INCHES OF RAINFALL IS 20 INCHES, WHICH CANNOT
SUPPORT THE 40 INCHES OF EVAPOTRANSPIRATION MENTIONED ABOVE.  THE SOIL MAY BE MORE PERMEABLE
THAN TYPE C, BUT THERE ARE NO ANALYTICAL OR DESCRIPTIVE SOIL DATA SUPPORTING THIS CONCLUSION. 
THESE DATA NEED TO BE FURTHER EXPLORED AND CONFIRMED BEFORE ANY CAPPING ALTERNATIVE CAN BE
CONSIDERED.

RESPONSE TO COMMENT 11-10

THE EVALUATION OF EFFECTIVENESS OF THE CAPPING ALTERNATIVES WAS BASED ON OBSERVED RAINFALL,
HISTORIC RAINFALL, OBSERVED DISCHARGE FROM THE RICHMOND PORTAL, AND HISTORIC RUNOFF FROM THE
SPRING CREEK WATERSHED.  SOIL TYPES FOR ESTIMATING RUNOFF FROM RAINFALL AND THE AVERAGE
EVAPOTRANSPIRATION VALUE WERE NOT USED IN THIS ANALYSIS.  AS DISCUSSED IN THE RESPONSE TO
COMMENT 11-10, THE ACTUAL EVAPOTRANSPIRATION AT THE SITE IS NOT DIRECTLY RELATED TO THE
POTENTIAL EVAPOTRANSPIRATION OF  40 INCHES.

COMMENT 11-11  (STAUFFER)

ON PAGE 4-2, AVERAGE MONTHLY INFLOW TO SPRING CREEK RESERVOIR IS PRESENTED.  THE MONTHLY INFLOWS
FOR FEBRUARY AND MARCH, 119 AND 124 CFS, DO NOT CORRELATE WELL WITH THE RAINFALL FIGURES ON PAGE
2-2 OF 14.1 AND 7.8 INCHES, RESPECTIVELY, FOR THE SAME MONTHS.  THUS, THERE IS CLEARLY A LACK
OF CORRELATION OF PRECIPITATION, INFILTRATION, AND SURFACE WATER FLOWS CRITICAL TO SELECTION OF
AN APPROPRIATE COST-EFFECTIVE REMEDIAL ACTION.

RESPONSE TO COMMENT 11-11

THE AVERAGE MONTHLY PRECIPITATION PRESENTED IN THE REMEDIAL INVESTIGATION REPORT IN TABLE 2-1 IS
NOT FOR THE SAME PERIOD AS THE INFLOW INTO THE SPRING CREEK RESERVOIR PRESENTED IN TABLE 4-1. 
THE INFORMATION AS PRESENTED IN THOSE TABLES WAS NOT USED IN THE ANALYSES OF THE EFFECTIVENESS
OF SOURCE CONTROL ALTERNATIVES IN THE FEASIBILITY STUDY, BUT WAS PRESENTED IN THE RI TO SHOW
SEASONAL VARIATIONS OF PRECIPITATION AND SPRING CREEK FLOWS. 

COMMENT 11-12  (STAUFFER)

THE OBJECTIVES OF THE GROUNDWATER INVESTIGATION OF THE RICHMOND OREBODY SPELLED OUT ON PAGE 4-6
REQUIRE A MUCH MORE COMPREHENSIVE FIELD EFFORT THAN THE FOUR HOLES AND LIMITED TESTS REPORTED IN
APPENDIX I.  THESE LIMITED TESTS INDICATE WIDE RANGES IN HYDROLOGIC PROPERTIES.  FOR EXAMPLE,
PERMEABILITIES FROM FOUR PUMPING TESTS SPAN ALMOST TWO ORDERS OF MAGNITUDE, I.E., 0.28 TO 0.0042
FOOT PER DAY.  THE TRANSMISSIVITIES ARE GIVEN AS 13 TO 480 GAL/DAY/FOOT.  THERE IS NO
CALCULATION THAT WOULD GIVE RISE TO THE CONCLUSION THAT THESE VALUES BY THEMSELVES ARE
CONSISTENT WITH OBSERVED FLOWS DISCHARGING FROM THE RICHMOND PORTAL.

RESPONSE TO COMMENT 11-12

WITHIN EACH BOREHOLE THE TWO TYPES OF PERMEABILITY TESTS WERE REASONABLY CONSISTENT AND THE
VARIATION IN PERMEABILITY WAS FOUND TO DECREASE SPACIALLY TOWARD THE OREBODY.  THIS VARIATION IN



FRACTURED ROCK IS TYPICAL AND SHOULD BE EXPECTED.

THE DRAIN FORMULA SHOWN ON PAGE I-16 WAS USED AS AN INDEPENDENT CHECK ON THE PERMEABILITIES
DETERMINED FROM PUMP TESTING. THE RESULTS OF THIS ANALYSIS INDICATED THE AVERAGE PERMEABILITY OF
THE FORMATION WAS APPROXIMATELY THE AVERAGE OF THE EXTREME VALUES MEASURED IN THE TESTING
PROGRAM.  OTHER CALCULATIONS USING DARCY'S LAW WERE ALSO PERFORMED, BUT NOT PUBLISHED, THAT
INDICATED THE MEASURED PERMEABILITIES WERE CONSISTENT WITH THE FLOW FROM THE RICHMOND PORTAL.

ALL THE DATA COLLECTED WERE CONSISTENT:  TEMPORALLY, SPATIALLY, AND INDEPENDENT OF METHOD USED. 
THEREFORE, WE BELIEVE CONCLUSIONS CAN BE DRAWN FROM THE DATA.  HOWEVER, WE AGREE THAT THE DATA
DID NOT COMPLETELY DEFINE THE GROUNDWATER FLOW AROUND THE MINE, AND WE THEREFORE RECOMMEND THAT
ADDITIONAL WORK BE PERFORMED PRIOR TO FINAL DESIGN.  THE WORK PERFORMED FOR THE REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY IS CONSISTENT WITH THE GOALS OF THESE REPORTS.

COMMENT 11-13  (STAUFFER)

A CONCLUSION IS MADE ON PAGE 4-7 THAT THE DISCHARGE FROM THE RICHMOND PORTAL IS FROM THREE
SOURCES -- LATERAL INFLOW, RAPID INFILTRATION, AND SURFACE WATER INFILTRATION.  THIS SEEMS
REASONABLE, BUT THE PROPORTIONS DERIVED FROM THE UNUSUALLY LOW FLOW 1984 HYDROGRAPH STUDIES ARE
PROBABLY NOT DEPENDABLE, AND CERTAINLY NOT SUFFICIENT TO BE USED AS A BASIS FOR MAJOR
ENGINEERING EXPENDITURES AT THE SITE. 

RESPONSE TO COMMENT 11-13

EPA BELIEVES THAT THESE CONCLUSIONS SHOULD BE TESTED PRIOR TO CONSTRUCTION OF THE GROUNDWATER
INTERCEPTION SYSTEM. WHEN ADDITIONAL DATA ARE OBTAINED, THE CONTRIBUTIONS OF THE DIFFERENT
SOURCES MAY NEED TO BE MODIFIED.

COMMENT 11-14  (STAUFFER)

RECOMMENDATIONS FOR WORK ON ANY SUBSURFACE INTERCEPT SYSTEM SHOULD BE CONTINGENT ON RESULTS OF
SURFACE WATER SEALING AND DIVERSION WORK.  THE TYPE OF WORK NECESSARY TO ESTABLISH THE VIABILITY
OF UNDERGROUND INTERCEPT AS A REMEDIAL MEASURE MUST BE MORE ELABORATE THAN INDICATED AND MAY
WELL STILL PROVE INCONCLUSIVE.  THE FRACTURED-ROCK HYDROLOGY IN THE VICINITY OF A MINE WITH
NUMEROUS OPENINGS AND LEVELS OF OPENINGS CAN PROVE A DEFICIENT SUBJECT ON WHICH TO DEVELOP
RELIABLE DATA.

RESPONSE TO COMMENT 11-14

WE TEND TO AGREE WITH THE PHASED IMPLEMENTATION PROGRAM. AND AS DISCUSSED EARLIER, ADDITIONAL
DATA SHOULD BE OBTAINED PRIOR TO CONSTRUCTION OF THE GROUNDWATER INTERCEPTION SCHEME.

COMMENT 11-15  (STAUFFER)

CHAPTER 6 CONTAINS SEVERAL EFFORTS AT RANKING THE SOURCES OF HEAVY METALS POLLUTION AT IRON
MOUNTAIN.  THREE SETS OF DATA WERE OBTAINED ON FLOW RATES AND ON THE COPPER, ZINC, AND CADMIUM
CONTENTS FROM "INTENSIVE SAMPLING" FROM A VARIETY OF SOURCES.  THESE SHOW THAT THE RICHMOND
PORTAL, THE LAWSON PORTAL, AND THE OLD NO. 8 MINE SEEP CONSTITUTE 92 TO 99 PERCENT OF THE TOTAL
OF THESE METALS LEAVING THE SITE. THIS IS IN ACCORDANCE WITH HISTORICAL DATA.  IT SHOULD BE THE
BASIS FOR CONCLUDING THAT REMEDIAL ACTION SHOULD BE LIMITED TO THESE SPECIFIC SOURCES, NOT THE
FIVE SUGGESTED LATER IN THE FEASIBILITY STUDY.

RESPONSE TO COMMENT 11-15



SEE RESPONSE TO COMMENT 11-16.

COMMENT 11-16  (STAUFFER)

A FURTHER ATTEMPT OF A MASS BALANCE COVERING A SPAN OF 10 WEEKS FROM FEBRUARY 20 TO MAY 8, 1984,
IS CONSIDERED BY CH2M HILL TO BE MORE ACCURATE THAN THE ABOVE.  THE MEASUREMENTS WERE, HOWEVER,
DURING AN EXCEPTIONALLY DRY PERIOD AND ARE PROBABLY NO BETTER THAN THE INTENSIVE SAMPLING DATA. 
THESE RESULTS SHOULD BE DISCONTINUED, AND THE SAMPLING DATA CITED ABOVE SHOULD BE USED FOR
CONSIDERING REMEDIAL ACTION.

RESPONSE TO COMMENT 11-16

THE RI REPORT DESCRIBED MASS BALANCES THAT WERE OBTAINED UNDER BOTH WET WEATHER CONDITIONS AND
ALSO AN 11-WEEK PERIOD DURING DRY WEATHER CONDITIONS.  IT WAS POINTED OUT IN THE REPORT THAT
DURING THE TWO INTENSIVE SURVEYS, FIVE MAJOR SOURCES CONTRIBUTED 95 TO 99 PERCENT OF THE SUM OF
THE COPPER, ZINC, AND CADMIUM.  THESE APRIL AND DECEMBER SAMPLINGS WERE MADE OVER A 2- TO 4-DAY
PERIOD WHICH AT TIMES, UNDER VARYING RAINFALL CONDITIONS, PROBABLY CAUSED MAJOR VARIATIONS IN
FLOW.  IN ADDITION, THE MATERIAL BALANCES WERE MADE OVER AN 11-WEEK PERIOD UNDER RELATIVELY DRY
WEATHER CONDITIONS, IN WHICH ALL SAMPLING WAS CONDUCTED WITHIN A 6-HOUR PERIOD AND FLOWS WERE
ACCURATELY GAUGED.  IT WOULD BE EXPECTED THAT THE CONTRIBUTION OF THE FIVE MAJOR SOURCES DURING
DRY WEATHER CONDITIONS AND UNDER WET WEATHER CONDITIONS WOULD VARY.  IT WAS ALSO POINTED OUT IN
THE RI REPORT THAT THE RICHMOND PORTAL WAS THE MAJOR CONTRIBUTOR OF ACID MINE DRAINAGE FROM THE
SITE.  ALL THESE RESULTS WERE TAKEN INTO CONSIDERATION IN SELECTING REMEDIAL ACTION
ALTERNATIVES. SOURCE CONTROL ALTERNATIVES AT THE SITE ONLY ADDRESS THE RICHMOND OREBODY BECAUSE
THIS APPEARS TO BE THE MAJOR CONTRIBUTOR BOTH UNDER DRY WEATHER AND WET WEATHER CONDITIONS.

WHAT DETERMINES WHICH SOURCES OF ACID MINE DRAINAGE WHICH NEED REMEDIATION IS BASED UPON THE
REDUCTION IN METALS REQUIRED TO MEET STATE AND EPA WATER QUALITY OBJECTIVES IN THE SACRAMENTO
RIVER.

COMMENT 11-17  (STAUFFER)

IN APPENDIX D, THE ESA GEOTECHNICAL CONSULTANTS LETTER REPORT (FOUR PAGES) ADDRESSES THE SUBJECT
OF "SOURCE CONTROL.". WITH REGARD TO SUBSURFACE EFFORTS, IT STATES THAT A PROGRAM DETAILED 
ENOUGH TO DEFINE THE SUBSURFACE FLOW SYSTEMS IN THE AREA IS PROBABLY NOT PRACTICAL.  THEREFORE,
THE FOUR-HOLE TEST PROGRAM RECOMMENDED AND COMPLETED WAS UNNECESSARY AND OF NO BENEFIT.

RESPONSE TO COMMENT 11-17

EPA BELIEVES THAT THE TESTING PROGRAM DID OBTAIN USEFUL DATA FROM WHICH MEANINGFUL CONCLUSIONS
CAN BE MADE WITH REGARD TO GROUNDWATER MOVEMENT AND QUANTITIES.

COMMENT 11-18  (STAUFFER)

APPENDIX D RECOMMENDS BACKFILLING OF SUBSIDENCE DEPRESSIONS, INCLUDING A CLAY CAPPING.  THIS
RECOMMENDATION APPEARED TO INCLUDE TOTAL BACKFILLING OF THE BRICK FLAT OPEN PIT, WHICH IS
IMPRACTICABLE BECAUSE OF ITS VOLUME.

RESPONSE TO COMMENT 11-18

THE RECOMMENDATION INCLUDES BACKFILLING OF BRICK FLAT PIT TO AN ELEVATION THAT WOULD ESTABLISH
GRAVITY DRAINAGE FROM THE PIT ALONG THE HAUL ROAD CUT AT THE SOUTH END OF THE PIT. DEPENDING
UPON THE METHOD SELECTED FOR DRAINAGE OF THE PIT, THIS MAY REQUIRE A FILL UP TO 16 FEET DEEP IN
THE EASTERN PORTION OF THE PIT.  THE RECOMMENDATION DOES NOT INCLUDE FILLING THE ENTIRE PIT. 



COMMENT 11-19  (STAUFFER)

MINE EXIT SEALING IS SUGGESTED, BUT THE REPORT ACKNOWLEDGES IT IS NOT PRACTICABLE FOR THE LAWSON
AND HORNET TUNNELS.  IN OUR OPINION, SEALING THE RICHMOND PORTAL WOULD LIKELY RESULT IN WATER
EXITING FROM OTHER PLACES ON THE MOUNTAIN SIDE.  IT IS IMPOSSIBLE TO SEAL THE OLD MINE AND NO. 8
MINE SITES.

RESPONSE TO COMMENT 11-19

WE TEND TO AGREE.

COMMENT 11-20  (STAUFFER)

FOR SUBSURFACE INTERCEPTION, USE OF "DRAINAGE TUNNELS" IS PROPOSED, ALTHOUGH IT IS RECOGNIZED TO
BE COSTLY AND UNCERTAIN. WATER QUALITY FROM SUCH TUNNELS MAY BE CONTAMINATED AND THE WORK IS OF
NO USE AT THIS PARTICULAR SITE.

RESPONSE TO COMMENT 11-20

ADDITIONAL TESTING AS RECOMMENDED IN THE REMEDIAL INVESTIGATION AND THE FEASIBILITY STUDY SHOULD
BE PERFORMED TO EVALUATE THE EFFECTIVENESS OF THE GROUNDWATER INTERCEPTION DRIFTS PRIOR TO
IMPLEMENTATION.  HOWEVER, WE BELIEVE THE TECHNIQUE IS FEASIBLE FOR INTERCEPTION OF GROUNDWATER,
AND PROBLEMS ASSOCIATED WITH INTERCEPTING AREAS OF CONTAMINATED GROUNDWATER ARE NOT MAJOR DESIGN
PROBLEMS.

COMMENT 11-21  (STAUFFER)

THE EVALUATION OF ELECTROCHEMICAL PROCESSING ALTERNATIVES (BY R. L. CLARKE) IS PREMATURE BECAUSE
THE ULTIMATE FLOW RATES AND METAL CONCENTRATIONS AND PROPORTIONS CANNOT BE KNOWN UNTIL THE
SOURCE CONTROL WORK IS COMPLETED.  FLOWS CERTAINLY WILL BE LESS THAN THE 2,000 GPM AND MOST
LIKELY LESS THAN THE 200 GPM RATES THAT CLARKE ASSUMES.

RESPONSE TO COMMENT 11-21

DR. ROBERT CLARKE EVALUATED ELECTROCHEMICAL ALTERNATIVES FOR METAL RECOVERY EARLY IN THE RI
PHASE OF THE IRON MOUNTAIN MINE STUDY.  HIS EVALUATIONS WERE BASED UPON EXISTING FLOW AND METAL
CONCENTRATIONS THAT HAD BEEN OBSERVED FROM IRON MOUNTAIN MINE, AND THOSE EVALUATIONS WERE
INTENDED ONLY TO ASSIST IN SCREENING OF TREATMENT TECHNOLOGIES FOR ACID MINE DRAINAGE.

COMMENT 11-22  (STAUFFER)

THE LETTER FROM THE DEPARTMENT OF HEALTH SERVICES (APPENDIX H) STATES THAT THE MINE AREA "POSES
A SIGNIFICANT DANGER TO HIKERS WHO WOULD GO TO THAT AREA.".  STAUFFER DISAGREES WITH THIS
CONCLUSION.  THIS HAS NEVER BEEN KNOWN TO BE A PROBLEM, SINCE THE APPEARANCE OF THE STREAM (WITH
IRON STAINING AND COLOR) IS SUCH AS TO DISCOURAGE CASUAL EXPOSURE. OTHER THAN FLOW DIRECT FROM
THE RICHMOND AND LAWSON PORTALS, ACIDITY IS NOT SO LOW AS TO CAUSE ANY DERMAL HAZARD. 

RESPONSE TO COMMENT 11-22

EPA ACKNOWLEDGES STAUFFER'S OPINION.  HOWEVER, THE AMD LADEN WATERS LEAVING THE RICHMOND AND
LAWSON PORTALS IS CLEAR WHEN TRANSPORTED VIA THE FLUMES FOR TREATMENT.  THE WATER IN THE FLUMES
COULD BE MISTAKEN AS DRINKING WATER THAT IS BEING CONVEYED ELSEWHERE FOR CONSUMPTION.

COMMENT 11-23  (STAUFFER)



THE HYDROLOGIC TESTS IN THE VICINITY OF THE RICHMOND OREBODY USED AS A BASIS FOR ESTABLISHING
GROUNDWATER FLOW IN THAT AREA IS INADEQUATE.  FOUR BORINGS PUT DOWN FOR THAT PURPOSE WERE PUMP
TESTED, BUT EQUILIBRIUM RATES OF EXTRACTION WERE NEVER ACHIEVED DURING THE TEST PERIOD.  THE
EXCESSIVE DRAWDOWNS PRODUCED INVALIDATE THE CALCULATIONS OF HYDROLOGIC PROPERTIES. 

RESPONSE TO COMMENT 11-23

EPA BELIEVES THAT MEANINGFUL CONCLUSIONS CAN BE DRAWN FROM THE DATA OBTAINED FROM THE FIELD
INVESTIGATION. 

LARGE DRAWDOWNS DO NOT INVALIDATE THE USE OF PUMP TESTS BUT CAN PRODUCE SOME ERRORS IF PROPERLY
EVALUATED.  ERRORS CAN BE MINIMIZED BY ANALYZING SPECIFIC PORTIONS OF THE DRAWDOWN AND RECOVERY
DATA.  FURTHERMORE, DURING A CONSTANT DISCHARGE PUMPING TEST, EQUILIBRIUM CONDITIONS WILL NOT
OCCUR UNLESS A RECHARGE BOUNDARY (I.E., STREAM) IS ENCOUNTERED.  THE PUMPING TESTS WERE
EVALUATED USING THE STANDARD NON-EQUILIBRIUM FORMULAS, AND RESULTS WERE CONSISTENT WITH PACKER
PERMEABILITY TESTING RESULTS.

COMMENT 11-24  (STAUFFER)

THE CONCLUSION THAT 17 GALLONS PER MINUTE OF BASE FLOW WOULD BE CAPTURED BY GROUNDWATER PLACED
ON BOTH SIDES OF THE RICHMOND MINE IS SPECULATION.  FOR ONE THING, THE 17 GALLON PER MINUTE BASE
FLOW FIGURE COMES FROM THE DRY YEAR OF 1984. ALSO, IT IS NOT ESTABLISHED THAT THE APPARENTLY
NEAR-CONSTANT BASE FLOW IN THE RICHMOND PORTAL ACTUALLY DERIVES FROM THE KIND OF GROUNDWATER
FLOW THAT COULD BE CAPTURED BY "DRAINAGE TUNNELS" OR IS LATERAL FLOW.

RESPONSE TO COMMENT 11-24

SEE RESPONSE TO COMMENT 11-8.  WE HAVE ALSO RECOMMENDED THAT ADDITIONAL TESTING BE PERFORMED
PRIOR TO IMPLEMENTATION OF THE GROUNDWATER INTERCEPTION DRIFTS.

CATEGORY 12 -- IMMI PROPOSAL

SEVERAL PEOPLE COMMENTED REGARDING IRON MOUNTAIN MINES, INC.'S PROPOSED ALTERNATIVE.  THESE WERE
PRIMARILY PEOPLE CURRENTLY OR PREVIOUSLY ASSOCIATED WITH IRON MOUNTAIN MINES, INC., OR WITH
PREVIOUS MINE OWNERS (BOYER, DAVY MCKEE-MORGAN, DAVY MCKEE-TURK, IMMI-FOSTER, IMMI-ARMAN, 
KATZAKIAN, MILLER, MCLEAN, STAUFFER, AND COLLIER).  THESE PEOPLE EXPRESSED SEVERAL BENEFITS
ASSOCIATED WITH THE PROJECT AND CONCERNS WITH EPA'S EVALUATION OF THE IMMI ALTERNATIVE IN THE 
FEASIBILITY STUDY.  THESE COMMENTS ARE PARAPHRASED AND SUMMARIZED BELOW WITH CORRESPONDING
RESPONSES.

COMMENT 12-1

THE IMMI PROPOSAL WOULD BE AN ECONOMIC PLUS FOR THE LOCAL AREA, WOULD NOT COST THE TAXPAYER, AND
WOULD ALLOW USE OF SUPERFUND MONEY FOR OTHER PROJECTS.

RESPONSE TO COMMENT 12-1

ASSUMING IMMI CAN OBTAIN FINANCING, THE PROJECT COULD BE IMPLEMENTED WITHOUT USE OF TAXPAYER
MONEY.  EPA AGREES THAT THESE ARE BOTH POSITIVE BENEFITS AND ARE PART OF THE REASON WHY EPA IS
ENCOURAGING IMMI TO ENTER INTO AN AGREEMENT WHEREBY IMMI CAN PROVIDE DETAILED INFORMATION TO
BACK UP ITS CLAIMS THAT THE PROJECT IS ECONOMICALLY, TECHNICALLY, AND ENVIRONMENTALLY SOUND, AND
THAT FUTURE MONEY WOULD BE AVAILABLE TO REPAIR FURTHER ENVIRONMENTAL HARM THAT MIGHT OCCUR
SHOULD THE IMMI PROPOSAL FAIL.  MOST IMPORTANTLY, THE LEGAL DUTY PLACED UPON EPA BY CERCLA DOES
NOT INCLUDE SELECTION OF A REMEDY THAT PROVIDES ECONOMIC BENEFIT. INSTEAD, EPA'S OBLIGATION IS



TO CHOOSE A COST-EFFECTIVE REMEDY THAT ADEQUATELY PROTECTS HUMAN HEALTH, WELFARE, AND THE
ENVIRONMENT.  THEREFORE, ECONOMIC BENEFIT CANNOT BE THE FOCUS OF EPA'S ANALYSIS OF REMEDIAL
ALTERNATIVES.

COMMENT 12-2

THE ALTERNATIVE WAS TREATED IN A SUPERFICIAL MANNER IN THE FEASIBILITY STUDY BECAUSE EPA, RWQCB,
AND EPA'S CONTRACTOR DON'T UNDERSTAND THE PROPOSAL.

RESPONSE TO COMMENT 12-2

THE IMMI ALTERNATIVE WAS NOT EVALUATED AND COMPARED TO EPA ALTERNATIVES PRIMARILY FOR THREE
REASONS:

1. THE PROPOSED IMMI ALTERNATIVE WAS RECEIVED BY EPA ONE WEEK PRIOR TO PUBLISHING THE DRAFT
FEASIBILITY STUDY REPORT.

2. THE IMMI ALTERNATIVE CANNOT BE COMPARED ON A COST-EFFECTIVE BASIS WITH EPA ALTERNATIVES
BECAUSE EPA CANNOT IMPLEMENT A COMMERCIAL MINING FACILITY. THEREFORE, IT IS CONSIDERED A
POTENTIAL ALTERNATIVE THAT COULD BE IMPLEMENTED IN LIEU OF EPA'S SELECTED ALTERNATIVE.

3. THERE WAS NOT ENOUGH INFORMATION AVAILABLE TO DETERMINE IF THE PROJECT WAS TECHNICALLY,
ECONOMICALLY, AND ENVIRONMENTALLY FEASIBLE.  THAT IS WHY IMMI CONSULTANTS ARE PLANNING
PILOT STUDIES AND MARKETING STUDIES. 

EPA MUST BE ASSURED THAT THE COMBINED PROCESSES WILL WORK, PROJECT CLEANUP OBJECTIVES WILL BE
MET, AND THE PROJECT WILL NOT CREATE A WORSE (POTENTIAL) ENVIRONMENTAL PROBLEM THAN THE ONE IT
IS TRYING TO SOLVE.  IF NEEDED, IMMI WILL BE REQUIRED TO DESIGN AND CONSTRUCT ADDITIONAL
REMEDIAL ACTIONS TO MEET SITE CLEANUP OBJECTIVES.  ASSURANCES MUST ALSO BE MADE THAT FUNDS WILL
BE AVAILABLE FOR ALL POST-CLOSURE SITE CLEANUP ACTIVITIES THAT WILL BE DESIGNED TO ENSURE THAT
SITE CLEANUP OBJECTIVES WILL CONTINUE TO BE MET.

WITHOUT ALL OF THE ABOVE ASSURANCES, EPA CANNOT CONSIDER SELECTING THE PROPOSED IMMI
ALTERNATIVE.  ALTHOUGH THE IMMI PROPOSAL WAS INITIALLY SCREENED IN THE FEASIBILITY STUDY, EPA
HAS MADE IT VERY CLEAR THAT IT WOULD CONSIDER THE IMMI PROPOSAL IF IT COULD BE DEMONSTRATED THAT
IT WAS AS EFFECTIVE AS THE EPA CLEANUP PROGRAM.  IN FACT, IN A MEETING ON JULY 25, 1985, WITH
IMMI, EPA OUTLINED THREE OPTIONS UNDER REVIEW BY THE AGENCY FOR CONSIDERING THE IMMI PROPOSAL AS
A SOLUTION TO THE IMMI PROBLEM.  IMMI WAS AFFORDED THE OPPORTUNITY OF SELECTING ONE OF THE THREE
OPTIONS.  THESE THREE OPTIONS WERE DESCRIBED IN A LETTER TO IMMI, DATED SEPTEMBER 4, 1985.  IN
LATE SEPTEMBER 1985, IMMI VERBALLY STATED ITS PREFERENCE TO PROCEED WITH THE THIRD OPTION, UNDER
WHICH IMMI WOULD PROCEED AT ITS OWN RISK.

EPA HAS ALSO RETAINED A CONSULTANT TO EVALUATE THE TECHNICAL FEASIBILITY OF IMMI'S PROPOSED
IN-SITU LEACHING AND METALS RECOVERY PROCESS, AND TO EVALUATE THE MARKETABILITY OF THE PROPOSED
PRODUCTS GENERATED BY THIS PROCESS.  THESE EVALUATIONS, TOGETHER WITH ANY ADDITIONAL INFORMATION
SUPPLIED BY IMMI, WILL BE USED AS A BASIS FOR FUTURE CONSIDERATION OF THE IMMI PROPOSAL.

IT IS EPA POLICY TO HAVE POTENTIALLY RESPONSIBLE PARTIES FUND NEEDED SITE INVESTIGATION AND
CLEANUP ACTIVITIES TO THE EXTENT THAT THESE ACTIVITIES ARE CONDUCTED IN STRICT ACCORDANCE WITH
THE NCP AND WILL RESULT IN MEETING PROJECT OBJECTIVES. HOWEVER, IF THESE ACTIVITIES WILL NOT BE
CONDUCTED IN A TIMELY AND EXPEDITIOUS MANNER, AND THE PRP HAS NOT PROVIDED CERTAIN FINANCIAL
ASSURANCES, EPA WILL PROCEED WITH THE NEEDED ACTION.  THIS IS THE CASE WITH THE IRON MOUNTAIN
MINE SITE.



COMMENT 12-3

EPA'S PROPOSED ALTERNATIVES WOULD PREVENT FUTURE MINING OF MINERAL RESOURCES.

RESPONSE TO COMMENT 12-3

EPA'S RECOMMENDED ALTERNATIVE MAY HAVE AN EFFECT ON FUTURE MINING, BUT WOULD NOT PRECLUDE FUTURE
MINING ACTIVITIES.

COMMENT 12-4

THE INFORMATION IN THE FEASIBILITY STUDY REPORT WAS BIASED AGAINST THE IMMI PROPOSAL AND WAS
AIMED TO DISCREDIT IT.

RESPONSE TO COMMENT 12-4

THE INFORMATION PROVIDED IN THE FEASIBILITY STUDY REPORT WAS NOT INTENDED TO BE BIASED OR FOR
THE PURPOSE OF DISCREDITING IMMI'S PROPOSED ALTERNATIVE.  IN FACT, PAGE ES-8 OF THE FEASIBILITY
STUDY REPORT STATES:  "THE INHERENT ADVANTAGE OF THE PROPOSED IMMI ALTERNATIVE IS THAT IT WOULD
BE CONSTRUCTED AND OPERATED BY IMMI.  IN ADDITION, SHOULD IT FUNCTION AS DESCRIBED BY IMMI, IT
COULD BE THE ONLY PROFITABLE ALTERNATIVE.".

TECHNICAL AND ENVIRONMENTAL CONCERNS WERE IDENTIFIED IN THE FEASIBILITY STUDY REPORT BASED ON
INFORMATION PROVIDED TO EPA AT THE TIME THE REPORT WAS PREPARED.  SOME OF THESE TECHNICAL AND
ENVIRONMENTAL QUESTIONS HAVE BEEN ANSWERED, WHEREAS OTHERS WILL HAVE TO BE ANSWERED AS THE
RESULT OF FURTHER STUDIES MENTIONED ABOVE.

COMMENT 12-5

THE IMMI PROPOSAL IS AN INNOVATIVE PROJECT AND RECYCLES METALS, WHICH IS ENCOURAGED BY THE NCP,
WHEREAS EPA'S PROPOSED ALTERNATIVES DO NOT RECYCLE.

RESPONSE TO COMMENT 12-5

EPA AGREES THAT THE IMMI PROJECT IS INNOVATIVE AND RECYCLES WASTE.  THIS IS THE REASON EPA HAS
STATED THAT IT WILL CONSIDER THE IMMI PROPOSAL PROVIDED THE ASSURANCES DESCRIBED IN THE RESPONSE
TO COMMENT 12-1 ARE MET.

CATEGORY 13 -- OTHER REMEDIAL ACTION ALTERNATIVES

COMMENT 13-1 (COLLIER)

PLACEMENT OF A PERMANENT CAP WILL PREVENT ADDITIONAL MINING AND PUT IMMI OUT OF BUSINESS. 
WOULDN'T A FEASIBLE ALTERNATIVE BE OILING OF THE SURFACE AS A TEMPORARY MEASURE; THIS WOULD
PREVENT WATER PERCOLATION, WOULD TEST WHETHER A CAP WILL EVEN WORK, AND WOULD ALLOW POSSIBLE
IMPLEMENTATION OF IMMI'S ALTERNATIVE IN THE FUTURE.

RESPONSE TO COMMENT 13-1

OILING WOULD NOT NECESSARILY PREVENT INFLOW AND INFILTRATION INTO THE OREBODY.

PLACEMENT OF A PERMANENT CAP WOULD NOT NECESSARILY PREVENT ADDITIONAL MINING ON THE SITE.

RESULTS OF THE FEASIBILITY STUDY INDICATE THAT A CAP WOULD BE EFFECTIVE IN REDUCING THE



DISCHARGE OF ACID MINE DRAINAGE FROM THE SITE. 

THE FEASIBILITY STUDY IS LOOKING AT PERMANENT REMEDIES TO THE PROBLEMS, NOT TEMPORARY SOLUTIONS. 

COMMENT 13-2 (NOR)

EPA AND THE OTHER CONCERNED AGENCIES SHOULD CONSIDER THE POTENTIAL ECONOMIC BENEFITS OF
MAINTAINING A VIABLE MINING OPERATION.  WHILE EPA IS NOT IN THE PRIVATE ENTERPRISE BUSINESS, THE
GOVERNMENT IS IN THE MINING BUSINESS, THROUGH THE BUREAU OF MINES.  IT WOULD SEEM POSSIBLE FOR
THE GOVERNMENT AND PRIVATE INDUSTRY TO TAKE JOINT ACTION THAT WOULD ALLOW CONTINUED MINING.  IF
THIS POSSIBILITY OF CONTINUED MINING IS NOT INVESTIGATED, ALL OF THE ALTERNATIVES HAVE NOT BEEN
CONSIDERED.

RESPONSE TO COMMENT 13-2

IF THE IMMI PROPOSAL IS ALLOWED TO PROCEED, IT MUST BE FINANCED WITH PRIVATE CAPITAL SINCE THE
PURPOSE OF THE SUPERFUND IS TO ELIMINATE THE DANGER POSED BY A HAZARDOUS WASTE SITE.  CONGRESS
DID NOT INTEND THE FUND TO BE USED IN COMMERCIAL VENTURES.  THEREFORE, A JOINT VENTURE AT IMMI
IS NOT A REALISTIC ALTERNATIVE.  A JOINT VENTURE WITH THE BUREAU OF MINES WOULD HAVE TO BE
DISCUSSED WITH THAT AGENCY.

COMMENT 13-3 (ROSS)

ALTERNATIVES THAT INCLUDE DIVERSION OF UPPER SPRING CREEK WOULD CAUSE FLOODING OF HIS PROPERTY;
SIMILARLY, DIVERSION OF THE SOUTH FORK SPRING CREEK WOULD DAMAGE OTHER PROPERTIES. THE CITY OF
REDDING'S PROPOSED HYDROELECTRIC PROJECT WOULD DIVERT UPPER SPRING CREEK TO THE KESWICK LAKE
AREA, WHICH WOULD PREVENT PROPERTY DAMAGE AND ALSO HAVE THE ECONOMIC BENEFIT OF GENERATING
HYDROELECTRIC POWER.  WHY WASN'T THIS ALTERNATIVE CONSIDERED IN THE FEASIBILITY STUDY?  IF THE
CITY OF REDDING DOES IMPLEMENT THIS PROJECT, WOULD EPA CONSIDER IT IN LIEU OF THE DIVERSION
ALTERNATIVES INCLUDED IN THE FEASIBILITY STUDY REPORT?

RESPONSE TO COMMENT 13-3

THE SPRING CREEK DIVERSION ALTERNATIVE MAY HAVE AN EFFECT ON DOWNSTREAM PROPERTY OWNERS LIVING
ON FLAT CREEK.  THE EXTENT OF THE EFFECT WILL HAVE TO BE DETERMINED DURING FINAL DESIGN.

IF THE CITY OF REDDING IMPLEMENTS ITS PROPOSED PUMP STORAGE HYDROELECTRIC PROJECT ON UPPER
SPRING CREEK, THE SPRING CREEK DIVERSION DISCUSSED IN THE FEASIBILITY STUDY REPORT MAY NOT BE
REQUIRED.  THERE IS NO ASSURANCE THAT THE CITY WILL BUILD THIS PROJECT.  HOWEVER, IF IT IS
BUILT, IT WOULD SERVE THE SAME PURPOSE AS THE PROPOSED SPRING CREEK DIVERSION.  EPA WOULD LIKE
TO KEEP THIS OPTION OPEN IF THE CITY OBTAINS THE NECESSARY PERMITS AND LICENSES TO CONSTRUCT ITS
HYDROELECTRIC PROJECT.

COMMENT 13-4 (STAUFFER)

STAUFFER CHEMICAL COMPANY BELIEVES THAT MORE COST EFFECTIVE REMEDIAL OPTIONS SHOULD BE AVAILABLE
TO MEET BOTH EPA AND CALIFORNIA WATER QUALITY CRITERIA THAN HAVE BEEN PROPOSED IN THE
FEASIBILITY STUDY.  IN CONTRAST WITH OPTION CA-7, WHICH WOULD COST A STAGGERING $42.8 MILLION,
IT IS OUR OPINION THAT OPTIONS SHOULD BE AVAILABLE AT AN EXPENDITURE OF APPROXIMATELY $5
MILLION.

ONCE SUCH OPTION WOULD COMBINE (1) ALTERNATIVE WM-1, THE DIVERSION OF UPPER SPRING CREEK; (2)
TREATMENT OF MINE DRAINAGE FROM THE RICHMOND AND LAWSON PORTALS TO REMOVE COPPER, ZINC, AND
CADMIUM; AND, (3) CONTROL OF THE REDUCED DISCHARGE VOLUMES FROM THE SPRING CREEK DEBRIS DAM TO



ENSURE ADEQUATE DILUTION.

ALTERNATIVE WM-1 WOULD SERVE TO DIVERT UP TO 800 CFS OR 1,500 ACRE FEET PER DAY OF FLOW FROM THE
SPRING CREEK DEBRIS DAM RESERVOIR.  DIVERSION OF THIS FLOW WOULD RENDER UNNECESSARY THE PROPOSAL
TO INCREASE THE RESERVOIR CAPACITY.  WITH THOSE REDUCED VOLUMES, IT WOULD BE FEASIBLE TO OBTAIN
SUFFICIENT DILUTION AT THE KESWICK DAM IN THE SACRAMENTO RIVER TO MEET WATER QUALITY CRITERIA
UNDER VARYING CONDITIONS OF FLOW FROM SHASTA DAM.

AN ADDITIONAL ADVANTAGE OF ALTERNATIVE WM-1 IS THE POSSIBILITY OF COMBINING THIS ALTERNATIVE
WITH THE INSTALLATION OF A HYDROELECTRIC FACILITY FOR THE GENERATION OF POWER.  THE DIVERSION OF
SPRING CREEK WOULD INVOLVE ABOUT A 1,000-FOOT DROP REQUIRING SOME FORM OF ENERGY DISSIPATION TO
AVOID MASSIVE EROSION AND SILTING PROBLEMS.  PASSIVE MEANS FOR ENERGY DISSIPATION HAVE BEEN
PROPOSED IN THE FEASIBILITY STUDY UNDER OPTION WM-1.  THE RECOVERY OF HYDROELECTRIC POWER,
HOWEVER, WOULD PROVIDE FOR THE UTILIZATION OF A NATURAL RESOURCE, AS WELL AS ECONOMIC RETURN. 

TREATMENT OF AMD FROM THE RICHMOND AND LAWSON PORTALS WOULD PROVIDE FOR UP TO A 50 PERCENT
REDUCTION IN THE DISSOLVED COPPER CONCENTRATION AND AS MUCH AS A 90 PERCENT REDUCTION IN ZINC
AND CADMIUM CONCENTRATIONS AT THE SPRING CREEK DEBRIS DAM.  IMPROVED TREATMENT OF AMD FROM THESE
TWO SOURCES COMBINED WITH THE DIVERSION OF UPPER SPRING CREEK AND THE CONTROL OF FLOW FROM THE 
SPRING CREEK DEBRIS DAM SHOULD PERMIT COMPLIANCE WITH WATER QUALITY CRITERIA AT THE KESWICK DAM
DISCHARGE.

THERE APPEARS TO BE GENERAL AGREEMENT WITH A PHASED OR STEPWISE APPROACH TO THE IMM ACID MINE 
DRAINAGE PROBLEM. ALTHOUGH WE BELIEVE THAT THE ABOVE LOWER COST ALTERNATIVE WOULD MEET WATER 
QUALITY CRITERIA, ADDITIONAL REMEDIAL STEPS ARE ENTIRELY FEASIBLE AND COULD BE SUBSEQUENTLY
INCORPORATED IF PROVEN TO BE NECESSARY.  THE FOREGOING OPTION WILL BE MORE COMPLETELY REVIEWED,
TOGETHER WITH OTHER OPTIONS, IN PREPARATION OF OUR FURTHER COMMENTS TO BE SUBMITTED BY SEPTEMBER
30.

RESPONSE TO COMMENT 13-4

ACCORDING TO THE ANALYSES PRESENTED IN APPENDIX G, IT IS NOT LIKELY THAT THE ALTERNATIVE OF
WM-1, TREATMENT OF TWO MAJOR SOURCES AND OPERATION OF SPRING CREEK DEBRIS DAM, WOULD MEET
OBJECTIVES AND IT CERTAINLY WOULD NOT MEET ALL APPLICABLE, RELEVANT, AND APPROPRIATE FEDERAL AND
STATE REQUIREMENTS. FOR EXAMPLE, ALTERNATIVE NO. 12 ON PAGE G-27 OF THE FEASIBILITY STUDY REPORT
INCLUDES WM-1, TREATMENT OF FIVE MAJOR SOURCES, GROUNDWATER INTERCEPTION, AND DIVERSION, AND
ASSURES EFFICIENT OPERATION OF SPRING CREEK DEBRIS DAM. 

EPA AGREES WITH A STEPWISE APPROACH TO THE IMPLEMENTATION AND MONITORING OF REMEDIAL ACTIONS.

EPA WOULD SERIOUSLY CONSIDER ALLOWING STAUFFER TO IMPLEMENT ITS $5 MILLION REMEDY IF IT COULD
PROVE THAT IT WOULD SUCCEED IN MEETING CLEANUP OBJECTIVES FOR 1978 CONDITIONS.

COMMENT 13-5 (FWS)

ONE ALTERNATIVE NOT FULLY ADDRESSED IS CONSTRUCTION OF A COMBINED INFLOW AND PUMPED STORAGE DAM
IN THE SPRING CREEK BASIN UPSTREAM FROM THE CONFLUENCE OF BOULDER CREEK.  THIS MEASURE IS
PRESENTLY BEING PROPOSED BY THE CITY OF REDDING IN THEIR APPLICATION FOR LICENSE TO THE FEDERAL
REGULATORY ENERGY COMMISSION FOR A HYDROELECTRIC PROJECT IN SPRING CREEK (PROJECT NO. 8499). 
THE PROJECT WOULD PROVIDE A STORAGE DAM TO RECEIVE BOTH INFLOW FROM UPPER SPRING CREEK AND
PUMPED STORAGE FROM KESWICK RESERVOIR.  THE PROPOSED PROJECT WOULD HAVE THE CAPABILITY OF
DIVERTING AND RELEASING UP TO 1,600 CFS FROM THE UPPER SPRING CREEK BASIN, THEREBY ELIMINATING
THE OCCURRENCE OF SPILLS FROM SPRING CREEK DEBRIS DAM.  THIS ALTERNATIVE WOULD PROVIDE THE
ADDITIONAL BENEFIT OF HYDROELECTRIC ENERGY CAPACITY FOR 110 MW, ENOUGH TO PAY FOR THE PROJECT.  



OUR INITIAL ASSESSMENT OF THE CITY OF REDDING'S PROPOSAL IS THAT IT WOULD GREATLY BENEFIT
ANADROMOUS FISH RESOURCES.  THE SERVICE STRONGLY RECOMMENDS THAT THIS ALTERNATIVE BE FULLY
ADDRESSED IN THE FEASIBILITY STUDY.

RESPONSE TO COMMENT 13-5

THIS ALTERNATIVE WOULD HAVE THE SAME EFFECT AS THE DIVERSION OF SPRING CREEK, WHICH HAS ALREADY
BEEN EVALUATED.  THE DIFFERENCE IS THAT THE HYDROELECTRIC PROJECT WOULD BE IMPLEMENTED BY THE
CITY OF REDDING, REDUCING THE OVERALL COST OF THE SELECTED COMBINED REMEDIAL ACTION
ALTERNATIVES.  AS STATED IN THE RESPONSE TO COMMENT 13-3, EPA WILL KEEP THIS OPTION OPEN.

CATEGORY 14 -- PREFERRED REMEDIAL ACTION

COMMENT 14-1 (CDFG)

AS TRUSTEE OF CALIFORNIA'S FISH AND WILDLIFE RESOURCES, OUR DEPARTMENT SEEKS FULL PROTECTION OF
THOSE RESOURCES IN THE UPPER SACRAMENTO RIVER.  OF THE ALTERNATIVES LISTED, CA-7 COMES THE
CLOSEST TO THAT GOAL.  WE SUPPORT THIS ALTERNATIVE, GIVEN THAT EACH COMPONENT OF THE WASTE
CONTROL SYSTEM IS EVALUATED AFTER CONSTRUCTION AND MEASURES ARE ADDED AS NECESSARY TO ACHIEVE
FULL PROTECTION.  SUCH ADDITIONAL MEASURES COULD INCLUDE EFFLUENT TREATMENT, ADJUSTING THE 
DEBRIS DAM STORAGE CAPACITY, AND COORDINATING RELEASES FROM SHASTA LAKE, SPRING CREEK RESERVOIR,
AND SPRING CREEK POWERHOUSE.

RESPONSE TO COMMENT 14-1

EPA APPRECIATES THE SUPPORT OF CDFG.  WE ANTICIPATE THAT IMPLEMENTATION OF REMEDIAL ACTION AT
IMM WILL ACHIEVE OUR MUTUAL GOAL OF PROTECTING THE FISH AND WILDLIFE RESOURCES OF THE SACRAMENTO
RIVER.

COMMENT 14-2 (RARDIN)

AS CITIZENS, WE ARE CONCERNED ABOUT THE POLLUTION CREATED AT IRON MOUNTAIN AND SUPPORT YOUR
EFFORTS TO REMEDY THE PROBLEM. WE ENCOURAGE YOU TO CONSIDER COMBINED ALTERNATIVE NUMBER FOUR,
WHICH CALLS FOR COMPLETE CAPPING, GROUNDWATER INTERCEPTION, AND TREATMENT BY LIME/LIMESTONE.  WE
BELIEVE THAT CAPPING AND GROUNDWATER INTERCEPTION ARE IMPORTANT IN THAT THEY ARE PREVENTIVE;
THAT IS, WATERWAYS WOULD NOT BE POLLUTED TO THE EXISTING EXTENT.

IF THE ENVIRONMENTAL PROTECTION AGENCY SHOULD SELECT A COMBINED ALTERNATIVE THAT INCLUDES THE
BUILDING OF A DIVERSION DAM ON SPRING CREEK, WE STRONGLY REQUEST THAT YOU CONSIDER REROUTING THE
WATER TO KESWICK DAM RATHER THAN DOWN FLAT CREEK.  WE OWN APPROXIMATELY 16 ACRES ON FLAT CREEK
ON IRON MOUNTAIN ROAD.  ON OUR LAND, THERE ARE TWO RESIDENCES AND SEVERAL OTHER BUILDINGS THAT
MAY BE AFFECTED BY ROUTING SPRING CREEK DOWN FLAT CREEK.  THERE ARE ALSO CONCERNS ABOUT SOIL
EROSION AND THE QUALITY OF OUR WATER SUPPLY AND SYSTEM, WHICH WATER IS OBTAINED FROM THE NORTH 
FORK OF FLAT CREEK WHERE IT JOINS FLAT CREEK PROPER.

WE DO NOT WANT TO BE RELOCATED IN THE EVENT THAT YOU SHOULD SELECT DIVERTING SPRING CREEK DOWN
FLAT CREEK.  WE ASK THAT YOU CONSIDER OTHER SOLUTIONS RATHER THAN FORCING THE SALE OF PRIVATE
PROPERTY, NOT ONLY FOR OURSELVES, BUT ALSO FOR OTHER PRIVATE PROPERTY OWNERS ALONG BOTH FLAT AND
ROCK CREEKS.

RESPONSE TO COMMENT 14-2

EPA WILL TAKE WHATEVER STEPS ARE NECESSARY TO MITIGATE IMPACTS THAT ARE EXPECTED TO RESULT FROM
THE DIVERSION OF SPRING CREEK, IF THE DIVERSION IS IMPLEMENTED BY EPA RATHER THAN THE CITY OF



REDDING (SEE RESPONSE 13-3).

THE DEPARTMENT OF HEALTH SERVICES (DOHS) HAS ALSO PROVIDED THE FOLLOWING RESPONSE TO COMMENT
14-2:

THE FEASIBILITY STUDY ASSUMES THAT NO RESIDENTIAL WATER, OTHER THAN THE REDDING MUNICIPAL
SYSTEM, IS POTENTIALLY AFFECTED BY EFFLUENT FROM THE IRON MOUNTAIN SITE.  A DETERMINATION SHOULD
BE MADE AS TO WHETHER ANY RESIDENCES ARE USING OR COULD USE ONSITE WATER FOR HOUSEHOLD PURPOSES.

COMMENT 14-3 (STAUFFER)

COMBINED ALTERNATIVE CA-6, WHICH CALLS FOR ENLARGEMENT OF THE SPRING CREEK DEBRIS DAM AND THE
RESULTING INCREASE IN STORAGE CAPACITY TO 13,000 ACRE FEET, DIVERSION OF UPPER SPRING CREEK,
DIVERSION OF SOUTH FORK OF SPRING CREEK, AND COPPER CEMENTATION, IS LESS COSTLY THAN OPTION CA-7
BY APPROXIMATELY $10 MILLION.  THE EPA, HOWEVER, ANNOUNCED ITS PREFERENCE FOR OPTION CA-7 AT THE
PUBLIC MEETING IN REDDING, CALIFORNIA, ON AUGUST 15.

ACCORDING TO THIS REPORT, (PAGE ES-8) COMBINED ALTERNATIVE CA-6 FULLY COMPLIES WITH ALL
APPLICABLE OR RELEVANT STANDARDS, GUIDELINES, AND EPA SUPERFUND ADVISORIES.  ASSUMING THAT THE
COST ESTIMATES ARE CORRECT, THERE APPEARS TO BE INSUFFICIENT JUSTIFICATION FOR EPA TO SELECT
ALTERNATIVE CA-7 IN FAVOR OF ALTERNATIVE CA-6.  STAUFFER CHEMICAL COMPANY, HOWEVER, BELIEVES
ADDITIONAL REMEDIAL OPTIONS CAN BE DEVELOPED WHICH WOULD BE MORE COST EFFECTIVE BY AN ORDER OF
MAGNITUDE; THAT IS, IN THE RANGE OF $5 MILLION.  WE INTEND TO OUTLINE THESE OPTIONS IN OUR
SUBSEQUENT COMMENTS TO BE SUBMITTED BY SEPTEMBER 30.

COMBINED ALTERNATIVES CA-5 AND CA-7, WHICH ALSO MEET ALL APPLICABLE OR RELEVANT STANDARDS,
GUIDELINES, AND ADVISORIES, ARE SUBSTANTIALLY MORE EXPENSIVE THAN ALTERNATIVE CA-6 AND DO NOT
PROVIDE SUFFICIENT BENEFITS OVER CA-6 TO JUSTIFY THE ADDED COST.  THEREFORE, BY COMPARISON,
ALTERNATIVES CA-5 AND CA-7 ARE NOT COST EFFECTIVE AND SHOULD BE REJECTED AS INCONSISTENT WITH
THE NATIONAL CONTINGENCY PLAN.

RESPONSE TO COMMENT 14-3

WHEN COMPARED TO CA-6, EPA BELIEVES THAT COMBINED ALTERNATIVE CA-7 BETTER MEETS THE INTENT OF
THE NCP BECAUSE IT:

• MINIMIZES OF THE PRODUCTION OF WASTE/AMD, AND

• ADDRESSES THE HAZARDOUS WASTE PROBLEM AT ITS SOURCE.

COMBINED ALTERNATIVE CA-6 DOES NEITHER, BUT RELIES STRICTLY ON DILUTION TO MEET PROJECT CLEANUP
OBJECTIVES.  COMBINED ALTERNATIVE CA-7 PROVIDES A GOOD BALANCE OF SOURCE CONTROL, TREATMENT, AND
WATER MANAGEMENT ALTERNATIVES TO MEET CLEANUP OBJECTIVES.

AS STATED IN RESPONSE 13-4, EPA WOULD SERIOUSLY CONSIDER ALLOWING STAUFFER TO IMPLEMENT ITS $5
MILLION REMEDY IF IT COULD PROVE THAT IT WOULD SUCCEED IN MEETING CLEANUP OBJECTIVES FOR 1978
CONDITIONS.

COMMENT 14-4 (RWQCB)

FOR REASONS WHICH WE HAVE PREVIOUSLY DISCUSSED, WE REQUEST THAT EPA IMPLEMENT A CONTROL
ALTERNATIVE WHICH INCLUDES SOME MEASURE OF SOURCE CONTROL.  ALTHOUGH WE CONCUR WITH THE OVERALL
PROGRAM OBJECTIVE OF MEETING STATE OR FEDERAL WATER QUALITY OBJECTIVES AT KESWICK DAM, WE FEEL



STRONGLY THAT THE SELECTED CONTROL PROGRAM SHOULD RESULT IN SIGNIFICANT WATER QUALITY 
IMPROVEMENT UPSTREAM OF THIS POINT; I.E., LOWER KESWICK RESERVOIR AND THE SPRING CREEK
WATERSHED.  THIS WILL BE THE CASE ONLY IF EPA SELECTS A CONTROL STRATEGY AIMED AT REDUCING
ACID/HEAVY METAL DISCHARGES FROM THE MAJOR SOURCES AT THE MINE.  OF THE ALTERNATIVES LISTED IN
THE FEASIBILITY STUDY, WE RECOMMEND THAT EPA SELECT CA-7 FOR IMPLEMENTATION. THIS ALTERNATIVE,
WHICH COMBINES SOURCE CONTROL AND WATER MANAGEMENT APPROACHES, MEETS THE PROGRAM CLEANUP
OBJECTIVES EVEN IN THE MOST CRITICAL YEAR EVALUATED AND APPEARS TO PRESENT AN OPPORTUNITY FOR
SHARED RESPONSIBILITY BETWEEN THE STATE/EPA AND THE BUREAU OF RECLAMATION.  WE ARE AWARE OF THE
EFFORTS BY EPA AND THE BUREAU TO DEVELOP AN INTERAGENCY AGREEMENT DEFINING THIS IMPLEMENTATION
RESPONSIBILITY, AND WE COMMEND THESE EFFORTS.

WE BELIEVE THAT IMPLEMENTATION OF THE SELECTED CONTROL ALTERNATIVE SHOULD BE A PHASED PROGRAM
WITH SOURCE CONTROL ACTIONS RECEIVING FIRST PRIORITY.  IF EVALUATION OF THE INITIAL SOURCE
CONTROL ACTIONS SHOWS THAT WE HAVE NOT ACHIEVED A SATISFACTORY LEVEL OF CONTROL, ADDITIONAL
ACTIONS, SOURCE CONTROL, AND/OR WATER MANAGEMENT SHOULD BE IMPLEMENTED.  IN PREVIOUS 
CORRESPONDENCE, WE HAVE EXPRESSED RESERVATIONS ABOUT THE UPPER SPRING CREEK DIVERSION.  WE WOULD
NOT RECOMMEND IMPLEMENTATION OF THIS COMPONENT OF CA-7 UNTIL ADDITIONAL STUDIES ARE MADE ON ITS
POSITIVE AND NEGATIVE IMPACTS.

WITH REGARD TO THE MINE OWNER'S PROPOSAL FOR A COMMERCIAL MINING OPERATION AS A SOLUTION TO THE 
PROBLEM, WE BELIEVE THAT IRON MOUNTAIN MINES, INC., SHOULD BE GIVEN THE OPPORTUNITY TO TEST THIS
PROPOSAL AND TO DETERMINE IF IT IS A TECHNICALLY AND ECONOMICALLY FEASIBLE METHOD OF CONTROLLING
THE DISCHARGE OF TOXIC SUBSTANCES FROM THE MINE.  HOWEVER, UNTIL FURTHER INFORMATION IS PROVIDED
WHICH VERIFIES THAT THIS IS A VIABLE PROCESS AT THE IRON MOUNTAIN MINE SITE, THE PROPOSED
ACTIONS AND SCHEDULE OF THE SUPERFUND PROGRAM SHOULD NOT BE ALTERED.  WE WERE INFORMED BY IRON
MOUNTAIN MINES, INC., AND THE DAVY MCKEE CORPORATION IN JULY 1985, THAT THE REQUIRED TESTING OF
THEIR SOLUTION MINING PROPOSAL WOULD TAKE SIX TO EIGHT MONTHS.  THEREFORE, THERE SHOULD BE NO
CONFLICT BETWEEN THE COMPLETION OF THIS TESTING AND THE SCHEDULED IMPLEMENTATION OF SUPERFUND
ALTERNATIVES IF THE SOLUTION MINING PLAN DOES NOT APPEAR FEASIBLE.

RESPONSE TO COMMENT 14-4

EPA AGREES WITH A PHASED IMPLEMENTATION APPROACH.  THE PROPER PHASING OF ALTERNATIVES WILL BE
DETERMINED DURING PROJECT DESIGN.

EPA WILL CONSIDER IMMI'S PROPOSAL IF IMMI PROVIDES THE REQUIRED INFORMATION AND ASSURANCES, AS
DISCUSSED IN PREVIOUS CATEGORIES.

COMMENT 14-5  (CONSERVATION)

OUR SPECIFIC RECOMMENDATIONS ARE:

1. THE "NO ACTION" PROPOSALS BE IMPLEMENTED FOR BOTH THE MINE WORKINGS AND THE SURFACE WATER
UNTIL THE IRON MOUNTAIN MINES, INC., PROPOSAL FOR IN SITU SOLUTION MINING IS EVALUATED. 
WE BELIEVE THIS EVALUATION SHOULD BE COMPLETED WITHIN ONE YEAR.

2. IF THAT EVALUATION INDICATES THAT IN SITU SOLUTION MINING IS NOT FEASIBLE, THEN WE WOULD
RECOMMEND A COMBINATION OF COPPER-CEMENTATION OF THE ACID MINE DRAINAGE, TRANSBASIN
DIVERSION OF UPPER SPRING CREEK, AND ENLARGEMENT OF EXISTING STORAGE CAPACITY OF SPRING 
CREEK RESERVOIR.

RESPONSE TO COMMENT 14-5

1. THE EXTENT OF THE ENVIRONMENTAL PROBLEM, THE IMPACT ON PUBLIC WELFARE, AND POTENTIAL PH



HEALTH IMPACTS PRESENTED BY IMM SITE DO NOT SUPPORT THE "NO ACTION" ALTERNATIVE.

2. THE ALTERNATIVE PROPOSED ABOVE DOES NOTHING TO ADDRESS THE PROBLEM AT ITS SOURCE AND
RELIES STRICTLY ON DILUTION TO CONTROL THE PROBLEM.  EPA CANNOT EVALUATE THE ABOVE
ALTERNATIVE BECAUSE IT HAS NOT PROPOSED SPECIFIC FIGURES FOR THE ENLARGEMENT OF SPRING
CREEK DEBRIS DAM; THIS PRECLUDES EPA FROM DETERMINING IF THE PROJECT WILL MEET SITE
CLEANUP OBJECTIVES.

COMMENT 14-6  (AGRICULTURE)

IN ADDITION TO CA 6, THE CDFA FAVORS ADOPTION OF THE COMMERCIAL ORE RECOVERY OPTION SINCE IT IS
THE ONLY PROFITABLE ALTERNATIVE AVAILABLE.  WE RECOGNIZE THAT THIS IS NOT A PRESENTLY VIABLE
OPTION SINCE, AS STATED ON PAGE 9 OF THE EXECUTIVE SUMMARY OF THE FEASIBILITY STUDY, DELAYING
CLEANUP OF THE SITE WHILE WAITING FOR MORE INFORMATION TO ADEQUATELY ASSESS THE SUFFICIENCY OF
THIS ALTERNATIVE WOULD RISK PUBLIC HEALTH AND ENVIRONMENT.  THEREFORE, THIS DEPARTMENT
RECOMMENDS ADOPTING CA 6 WITH THE PROVISO THAT THE COMMERCIAL ORE RECOVERY OPTION BE EMPLOYED IF
THE NECESSARY INFORMATION BECOMES AVAILABLE IN TIME TO EFFECTIVELY EVALUATE THIS ALTERNATIVE AND
IF THE ALTERNATIVE IS FOUND TO BE SUFFICIENT.

RESPONSE TO COMMENT 14-6

NO RESPONSE REQUIRED.

CATEGORY 15 -- OTHER CONCERNS (MISCELLANEOUS)

COMMENT 15-1 (WILSON)

IF THE PROBLEM AT IRON MOUNTAIN MINE IS SOLVED, WOULD THERE STILL BE OTHER SOURCES OF POLLUTION
THAT WOULD CONTINUE TO CREATE PROBLEMS?

RESPONSE TO COMMENT 15-1

IN THE SPRING CREEK WATERSHED, THERE IS ANOTHER SOURCE OF POLLUTION, BUT IT REPRESENTS LESS THAN
1 PERCENT OF THE TOTAL METAL LOAD IN THAT STREAM.  BY SOLVING THE IRON MOUNTAIN MINE PROBLEM,
MOST OF THE POLLUTION IN THE SPRING CREEK DRAINAGE WOULD BE CONTROLLED.  IN ADDITION, AS THE
ALTERNATIVES SHOW, THE FISH IN THE SACRAMENTO RIVER WOULD BE PROTECTED.

THERE ARE OTHER MINES IN THE SHASTA LAKE WATERSHED AREA THAT DISCHARGE INTO THE LAKE.  HOWEVER,
THE LEVELS OF THOSE METALS ENTERING THE SACRAMENTO RIVER SYSTEM ARE MITIGATED BY THE FACT THAT
SHASTA LAKE IS A HUGE RESERVOIR OF NEUTRAL WATER THAT TENDS TO PRECIPITATE THOSE METALS OUT. 
SOME OF THESE SITES ALLUDED TO ABOVE ARE PROCEEDING UNDER STATE ENFORCEMENT ACTION TO ABATE
DISCHARGES TO RECEIVING WATERS. IT IS POSSIBLE THAT THE REMAINING SITES WILL BE SIMILARLY
REQUIRED TO IMPLEMENT SITE CLEANUP PLANS.

RD/R78/028.

PUBLIC COMMENTS ON JULY 25, 1986,
PUBLIC COMMENT FS ADDENDUM

SEVENTEEN INDIVIDUALS, ORGANIZATIONS, AND AGENCIES SUBMITTED SPECIFIC COMMENTS DURING THE PUBLIC
COMMENT PERIOD.  IN ADDITION, THREE FORM LETTERS WERE SUBMITTED WITH A COMBINED TOTAL OF 30
SIGNATURES.  THE FOLLOWING LIST INCLUDES THE NAMES OF THE COMMENTORS, THEIR AFFILIATION, AND THE
MANNER IN WHICH THEIR COMMENTS ARE IDENTIFIED IN THIS REPORT.  THE NAMES LISTED IN THE LAST ITEM
ARE THOSE INDIVIDUALS WHO SIGNED ONE OF THE FORM LETTERS.  SOME SIGNATURES WERE NOT LEGIBLE.



JULY 25, 1986, FS ADDENDUM - LIST OF COMMENTORS

WANDA HUNT BABCOCK, CITIZEN, BABCOCK
MORGAN ORWIG, CITIZEN, ORWIG
WILLIAM H. MARTIN, CITIZEN, MARTIN
MARY L. GIRARD, CITIZEN, GIRARD
U.S. BUREAU OF RECLAMATION, BUREAU
U.S. DEPARTMENT OF INTERIOR, OFFICE OF THE SECRETARY, SECRETARY
PAUL CONTINI, CITIZEN, CONTINI
TOM B. (SIGNATURE NOT LEGIBLE), CITIZEN, TOM B.
JOANNE DANIELSON, CITIZEN, DANIELSON
BRUCE BOYER, IMMI CONSULTANT, BOYER
DAVY MCKEE CORPORATION, DAVY MCKEE-MORGAN
IRON MOUNTAIN MINES, INC., IMMI-ARMAN
DANIEL C. MCLEAN, IMMI METALLURGICAL CONSULTANT, MCLEAN
ROBERT S. MILLER, CITIZEN, MILLER
ANETTE AND BOB RARDIN, CITIZENS, RARDIN
STAUFFER CHEMICAL COMPANY, STAUFFER
U.S. FISH AND WILDLIFE SERVICE (WRITTEN), FWS

FORM LETTER SIGNATURES:

DONALD WEST
ROGER L. CAMPBELL
RON YOUNG
FLORENCE J. MADDOX
JOHN M. MADDOX
RAYMOND E. LESLIE
BARBARA FARGO
JOE FARGO
STEVE MADDOX
ALLEN K. BUCK
SARA BUCK
TONY BETTENCOURT
DARLENT BETTENCOURT
CHARLOTTE BUCK
ELAINE JOHNSTON
CHARLES A. PARSONS
K. M. PARSONS
WAYNE P. CARNES
TODD E. CARNES
BERT SHARP
WM. H. MARTIN
D. L. EICKENBERG
NOT LEGIBLE
BRUCE BOYER
C.D. SHEARMAN
PHILIP J. NIDER
DON B. BROWN
ALOMA J. STULL
DONALD G. BOWERS
BARRY BOYER.



MANY OF THE COMMENTERS RAISED SIMILAR QUESTIONS AND CONCERNS REGARDING THE FEASIBILITY STUDY
ADDENDUM REPORT.  FOR THIS REASON, THE COMMENTS WERE PARAPHRASED AND SUMMARIZED IN A NUMBER OF
CATEGORIES.  EVERY ATTEMPT WAS MADE TO ACCURATELY PARAPHRASE COMMENTS AND RESPOND TO ALL
COMMENTS THAT REQUIRED A RESPONSE.  ALL COMMENTS IN THEIR ORIGINAL FORM ARE INCLUDED IN THE
APPENDIXES.

THE COMMENTS AND THEIR RESPONSES TO THE FEASIBILITY STUDY ADDENDUM ARE GROUPED INTO THE
FOLLOWING CATEGORIES:

A1. GENERAL COMMENTS ON FEASIBILITY STUDY REPORT
A2. STUDY FINDINGS AND METHODOLOGY
A3. ENVIRONMENTAL AND PUBLIC HEALTH HAZARDS
A4. COSTS OF REMEDIAL ACTION
A5. LIABILITY FOR IRON MOUNTAIN MINE PROBLEMS
A6. IMMI PROPOSAL
A7. OTHER REMEDIAL ACTION ALTERNATIVES
A8. PREFERRED REMEDIAL ACTION
A9. OTHER CONCERNS (MISCELLANEOUS)
A10. PROPOSED NEW COMBINED ALTERNATIVES CA-8 AND CA-9
A11. COMMENTS RELATING TO COMPONENT ALTERNATIVES
A12. COMMENTS RELATING TO THE CLEAN WATER ACT
A13. COMMENTS RELATING TO THE POINT OF COMPLIANCE.

CATEGORY A1 -- GENERAL COMMENTS ON THE FS REPORT

COMMENT A1-1 (MCLEAN)

THE MAJOR DIFFICULTY WITH THE WHOLE CH2M HILL FEASIBILITY STUDY IS THAT IT IS AN ATTEMPT MADE BY
INEXPERIENCED ENGINEERS TO APPLY TECHNOLOGY, WHICH HAS BEEN DEVELOPED FOR CONVENTIONAL HAZARDOUS 
WASTE DISPOSAL SITES (LANDFILLS) LOCATED ON RELATIVELY FLAT GROUND, TO RUGGED, HIGHLY FAULTED
MOUNTAINOUS TERRAIN CONTAINING HUGE OLD MINE WORKINGS.  THIS IS A PROBLEM REQUIRING THE SKILLS
OF SPECIALIZED GEOLOGISTS, HYDROLOGISTS, AND MINING AND CIVIL ENGINEERS WITH MINING OPERATION
EXPERIENCE.  NO SUCH PERSONNEL HAVE BEEN OBSERVED ON THIS PROJECT AT ANY MEETINGS I HAVE
ATTENDED.  CONSULTANTS USED BY THE EPA HAVE NEVER VISITED THE IMMI PROPERTY OR TRIED TO
COMMUNICATE WITH THE IMMI STAFF DESPITE ITS OFFER OF FULL TECHNICAL COOPERATION.

THE RESULT OF THE OBVIOUS INEXPERIENCE INVOLVED IS THE GENERATION OF A MASS OF CONFUSING DATA
AND VAGUE INTERPRETATIONS WHICH PROVIDE NO REAL BASIS FOR JUDGING THE ACTUAL EFFECTIVENESS OF
ANY OF THE ALTERNATIVES PROPOSED.  NO QUALIFIED ENGINEERING FIRM COULD ACCEPT THIS TYPE OF
REPORT AS A BASIS FOR SELECTION OF A VIABLE ABATEMENT SYSTEM.  IT IS DIFFICULT, THEREFORE, TO 
UNDERSTAND WHY NON-TECHNICAL EPA STAFF MEMBERS EVIDENTLY BELIEVE THEY ARE IN A POSITION TO MAKE
MULTI-MILLION DOLLAR JUDGMENTS USING THE INADEQUATE INFORMATION CONTAINED IN THESE CH2M HILL
REPORTS.

RESPONSE TO COMMENT A1-1

MUCH OF THIS COMMENT REFLECTS THE COMMENTER'S OPINION, FOR WHICH THERE IS NO RESPONSE.  THE
RESPONSE TO THE REMAINING PORTION OF THE COMMENT WILL ATTEMPT TO HELP CLARIFY THE
MISUNDERSTANDINGS THAT THE COMMENTER APPARENTLY HAS WITH RESPECT TO THE FOLLOWING CATEGORIES: 

• APPLICABLE TECHNOLOGIES FOR THE SITE
• QUALIFIED SPECIALISTS INVOLVED IN THE STUDY
• SITE VISITS
• CONSULTANT'S COORDINATION WITH THE IMMI STAFF.



APPLICABLE TECHNOLOGIES

A TECHNOLOGY SCREENING WAS PERFORMED DURING THE PUBLIC COMMENT FS WHICH CONSIDERED SEVERAL
TECHNOLOGIES.  MEMBERS OF THE IMM TECHNICAL ADVISORY COMMITTEE (TAC) PARTICIPATED IN THE
SCREENING PROCESS.  THE EXPERTISE OF THE MEMBERS IS DISCUSSED BELOW.  THIS SCREENING PROCESS
RESULTED IN THE APPLICABLE TECHNOLOGIES USED TO DEVELOP THE NINE COMBINED ALTERNATIVES   
PRESENTED IN THE PUBLIC COMMENT FS AND THE SUBSEQUENT FS ADDENDUM.  THESE SCREENED TECHNOLOGIES
USED IN THE ALTERNATIVES ARE LISTED BELOW:

• LIME/LIMESTONE NEUTRALIZATION OF ACID MINE DRAINAGE

• SURFACE WATER DIVERSIONS

• ENLARGEMENT OF AN EQUALIZING RESERVOIR

• CAPPING OVER THE OREBODY

• GROUNDWATER INTERCEPTION

• INJECTION OF LDCC.

SOME OF THESE TECHNOLOGIES COULD BE USED ON "LANDFILL TYPE" HAZARDOUS WASTE SITES ON RELATIVELY
FLAT GROUND.  IT IS UNLIKELY THAT GROUNDWATER INTERCEPTION, INJECTION OF LDCC, AND ENLARGEMENT
OF A RESERVOIR WOULD BE USED ON A LANDFILL SITE.  CAPPING IS A COMMON TECHNOLOGY USED ON
LANDFILL SITES AND PROBABLY NOT VERY COMMON FOR USE ON MINE WASTE SITES. LIME/LIMESTONE
NEUTRALIZATION AND SURFACE WATER DIVERSIONS COULD BE USED ON LANDFILL SITES, BUT ARE PROBABLY
MORE APPLICABLE TO THE IMM SITE.

QUALIFIED SPECIALISTS

EPA'S CONTRACTOR PUT TOGETHER A PROJECT TEAM WHICH INCLUDED QUALIFIED SPECIALISTS IN THE
REQUISITE AREAS OF EXPERTISE TO DEVELOP THE ALTERNATIVES IDENTIFIED IN THE FEASIBILITY STUDY
PROCESS.  THE PROJECT TEAM INCLUDED MINING ENGINEERS, CIVIL ENGINEERS, GEOLOGISTS, HYDROLOGISTS,
AND CHEMISTS.  IN ADDITION, A TECHNICAL ADVISORY COMMITTEE WAS FORMED WHICH INCLUDED STAFF FROM
THE U.S. BUREAU OF MINES, COLORADO SCHOOL OF MINES, A GEOCHEMIST FROM THE USGS, EPA STAFF WITH
EXPERIENCE IN MINING, AND SEVERAL OTHER MEMBERS. 

SITE VISITS 

ESSENTIALLY ALL KEY STAFF ASSIGNED TO THE IRON MOUNTAIN MINE PROJECT VISITED THE SITE.

CONSULTANT COORDINATION

EPA'S CONSULTANTS MET WITH IMMI STAFF AND EXCHANGED SEVERAL TELEPHONE CALLS AT EPA'S DIRECTION.

CATEGORY A2 -- STUDY FINDINGS AND METHODOLOGY

COMMENT A2-1 (MCLEAN)

THE PUBLIC COMMENT FS ADDENDUM PRESENTS NO QUANTITATIVE COMPARISONS AS TO THE ACTUAL REMEDIAL
EFFECTIVENESS OF EACH ALTERNATIVE.

RESPONSE TO COMMENT A2-1



COMBINED ALTERNATIVES CA-1 THROUGH CA-9 WERE DEVELOPED TO MEET TWO SETS OF WATER QUALITY
CRITERIA (EPA WATER QUALITY CRITERIA FOR THE PROTECTION OF AQUATIC LIFE AND THE STATE BASIN PLAN
OBJECTIVES).  THESE CRITERIA ARE PRESENTED ON PAGE 4-1 OF THE AUGUST 2, 1985, PUBLIC COMMENT
FEASIBILITY STUDY.  AS SHOWN IN SUMMARY TABLES 3 AND 4 OF THE JULY 25, 1986, FEASIBILITY STUDY
ADDENDUM, ALL COMBINED ALTERNATIVES, EXCEPT CA-1, MEET THESE CRITERIA.

THE EFFECTIVENESS OF INDIVIDUAL COMPONENT ALTERNATIVES IN REDUCING SPILLS FROM SPRING CREEK
DEBRIS DAM AND REDUCING METALS ENTERING THE SACRAMENTO RIVER ARE PRESENTED IN TABLES 7-4 AND 7-5
OF THE FEASIBILITY STUDY ADDENDUM.

COMMENT A2-2 (MCLEAN)

THE FS ADDENDUM PRESENTS QUESTIONABLE CAPITAL COST DATA WITH NO BACKUP DATA FOR CONFIRMATION. 

RESPONSE TO COMMENT A2-2

DETAILED COST ESTIMATES FOR THE NEW COMPONENT ALTERNATIVES ARE PRESENTED IN APPENDIX A OF THE
FEASIBILITY STUDY ADDENDUM. DETAILED COST ESTIMATES FOR THE COMPONENT ALTERNATIVES DEVELOPED
PREVIOUSLY WERE PRESENTED IN APPENDIX A OF THE AUGUST 2, 1985, PUBLIC COMMENT FEASIBILITY STUDY. 
THESE INDIVIDUAL COMPONENT ALTERNATIVES WERE ASSEMBLED TO FORM THE COMBINED ALTERNATIVES, AND
THE INDIVIDUAL COSTS WERE SUMMED TO DETERMINE THE TOTAL COST OF THE COMBINED ALTERNATIVES. THESE
COSTS SHOULD FALL WITHIN THE ACCEPTABLE -30 +50 COST RANGE REQUIRED BY EPA.

COMMENT A2-3 (MCLEAN)

THE CHOICE OF EQUIPMENT FOR THE VARIOUS PROCESSES FOR THE ALTERNATIVES PRESENTED IN THE FS 
ADDENDUM INDICATES A POOR UNDERSTANDING BY THE REPORT WRITERS.  AN EXAMPLE IS THE INCLUSION OF A
$2.9 MILLION BELT FILTER TO DEWATER SLUDGE WHICH IS TO BE DEPOSITED IN AN OPEN PIT.

RESPONSE TO COMMENT A2-3

VARIOUS DEWATERING TECHNIQUES WERE INVESTIGATED DURING PREVIOUS PILOT PLANT STUDIES CONDUCTED
FOR THE WATER RESOURCES CONTROL BOARD.  THE PRELIMINARY SELECTION OF THE BELT FILTER FOR
DEWATERING THE LIME SLUDGE WAS BASED UPON THE LIMITED ONSITE LAND AVAILABLE FOR THE DEWATERING
FACILITY AND THE NEED TO DEWATER THE LIME SLUDGE TO PROVIDE A LOWER VOLUME OF SLUDGE SUCH THAT
THE STORAGE CAPACITY IN BRICK FLAT PIT IS SUFFICIENT FOR A 30-YEAR PERIOD.

THE PRELIMINARY SELECTION OF OTHER PROCESS EQUIPMENT IN THE COST ESTIMATES WAS BASED ON PREVIOUS
OPERATING DATA FROM FULL-SCALE LIME NEUTRALIZATION PLANTS.

COMMENT A2-4 (MCLEAN)

NONE OF THE ALTERNATIVES PROPOSED (WITH THE EXCEPTION OF MAJOR STREAM DIVERSIONS OR RESERVOIR
ENLARGEMENTS) HAVE AN INDICATED LIFE SPAN OF MORE THAN 30 YEARS; WHICH FOR COST INVOLVED IS
TOTALLY UNACCEPTABLE.

RESPONSE TO COMMENT A2-4

PAGE A-1 OF THE AUGUST 2, 1985, PUBLIC COMMENT FEASIBILITY STUDY EXPLAINS THAT ALL COST
ESTIMATES ARE PERFORMED USING A 30-YEAR PROJECT LIFE, AS DIRECTED BY OMB CIRCULAR NO. A-94, TO
ALLOW THE FEDERAL GOVERNMENT TO COMPARE THIS PROJECT WITH OTHER FEDERAL PROJECTS.

COMMENT A2-5 (MCLEAN)



THERE IS NO INDICATION OF ACTUAL ANNUAL OPERATING COSTS FOR EACH ALTERNATIVE SO THAT THE PUBLIC
OR LEGISLATORS CAN KNOW EXACTLY WHAT STATE TAX BURDENS WOULD BE INVOLVED FOR THE PERPETUAL
FUTURE.

RESPONSE TO COMMENT A2-5

AS EXPLAINED ON PAGE A-1 OF THE AUGUST 2, 1985, PUBLIC COMMENT FEASIBILITY STUDY, THE ANNUAL O&M
COSTS WERE EVALUATED USING THEIR PRESENT WORTH VALUE AS DIRECTED BY OMB CIRCULAR NO. A-94.  THE
ANNUAL O&M COST IS ABOUT 10 PERCENT OF THE TOTAL PRESENT WORTH O&M COST.

COMMENT A2-6 (MILLER)

TABLES 5 AND 6 OF THE FS ADDENDUM, WHICH COMPARE VARIOUS COMPONENTS OF PROJECT ALTERNATIVES ON
THE BASIS OF A RELATIVE COST BENEFIT SCALE, GIVE NO INDICATION AS TO WHAT THE BENEFIT TO ACTUAL
VALUE MIGHT BE.

RESPONSE TO COMMENT A2-6

THE RELATIVE COST-BENEFIT DATA PRESENTED IN SUMMARY TABLES 5 AND 6 WERE CALCULATED FROM THE DATA
PRESENTED IN TABLES 7-4 AND 7-5.  THE ACTUAL COSTS OF THE COMPONENT ALTERNATIVES AND THEIR
EXPECTED BENEFIT IN SPILL AND METALS REDUCTIONS ARE PRESENTED IN TABLES 7-4 AND 7-5.

COMMENT A2-7 (STAUFFER)

THE EVALUATION OF CA-8 AND CA-9 PRESENTED IN THE FS ADDENDUM IS INADEQUATE.  THERE IS
INSUFFICIENT CONSIDERATION OF THE "ENGINEERING IMPLEMENTATION" OR TECHNICAL FEASIBILITY OF EACH
OF THESE ALTERNATIVES.  THERE IS INSUFFICIENT CONSIDERATION OF COSTS FOR THE TWO NEW
ALTERNATIVES.  IMPLEMENTATION OF ONE OF THESE ALTERNATIVES WOULD BE ONE OF THE MOST EXPENSIVE
SUPERFUND CLEANUPS IN THE NATION.

RESPONSE TO COMMENT A2-7

EPA DOES NOT AGREE WITH THE ABOVE COMMENT.  ALL COMPONENTS OF CA-8 AND CA-9, WITH THE EXCEPTION
OF LDCC, ARE PROVEN TECHNOLOGIES THAT ARE BOTH TECHNICALLY FEASIBLE AND CAN BE IMPLEMENTED AT
IMM.  EPA AGREES THAT THERE ARE SOME UNANSWERED QUESTIONS CONCERNING THE TECHNICAL FEASIBILITY
AND IMPLEMENTABILITY OF LDCC.  FOR THIS REASON EPA IS PROPOSING TO CONDUCT A GROUNDWATER
INVESTIGATION AND PILOT AND DEMONSTRATION TESTING OF LDCC.

COMMENT A2-8 (STAUFFER)

A FURTHER SHORTCOMING OF THIS ADDENDUM (IN FACT THE ENTIRE FEASIBILITY STUDY) IS THE FAILURE TO
INCLUDE AND PROPERLY COST THE DISPOSAL OF THE WASTE FROM THE LIME/LIMESTONE TREATMENT SYSTEM. 
EPA HAS STATED THAT UNDER RCRA REGULATIONS, THIS WASTE MIGHT BE CHARACTERIZED AS A HAZARDOUS
WASTE (WE DISAGREE).  THE REQUIREMENTS FOR DISPOSAL OF THIS WASTE AND THE COSTS OF SUCH DISPOSAL
ARE NOT PROPERLY CONSIDERED OR INCLUDED IN THIS STUDY.  THESE REQUIREMENTS WOULD ADD 
SUBSTANTIALLY TO THE COST OF ANY ALTERNATIVE CONSIDERED AT THIS SITE EMPLOYING LIME/LIMESTONE
TREATMENT, BUT WOULD HAVE A PARTICULARLY LARGE IMPACT ON CA-8 BECAUSE OF THE LARGE VOLUME OF
WASTE GENERATED FROM THE MULTIPLE STREAMS BEING TREATED. 

RESPONSE TO COMMENT A2-8

AS STATED IN THE FS ADDENDUM, THE LIME/LIMESTONE SLUDGE GENERATED WITH ALTERNATIVES CA-8 AND
CA-9 WOULD BE DEWATERED AND DISPOSED OF IN BRICK FLAT PIT, WHICH HAS A CAPACITY OF 30 YEARS OF
SLUDGE STORAGE.  THE COST OF THE DEWATERING FACILITIES, ACCESS ROAD TO BRICK FLAT PIT, O&M, AND



COSTS FOR SOLIDS TRANSPORT AND DISPOSAL ARE INCLUDED IN THE COST ESTIMATES FOR THESE
ALTERNATIVES. 

IF RCRA DOES APPLY TO THE LIME/LIMESTONE SLUDGE DISPOSAL, THEN THE COST OF A RCRA-APPROVED
LANDFILL WOULD ADD SUBSTANTIAL COSTS TO THE SLUDGE DISPOSAL.

CATEGORY A3 -- ENVIRONMENTAL AND PUBLIC HEALTH HAZARDS

COMMENT A3-1 (IMMI-ARMAN)

SALMON RUNS IN 1986 ARE THE HIGHEST EVER EXPERIENCED BY COMMERCIAL FISHERMEN.  WHY THEN DO THE
WATER BOARD AND THE DEPARTMENT OF FISH AND GAME CLAIM THAT MINERALS FROM IMM ARE KILLING
SALMONIDS AND FINGERLING TROUT?

RESPONSE TO COMMENT A3-1

THERE ARE DOCUMENTED FISHKILLS THAT HAVE BEEN DIRECTLY ATTRIBUTED TO THE DISCHARGE FROM IMM.  A 
DETAILED DISCUSSION OF THE ENVIRONMENTAL CONCERNS IS PRESENTED IN THE AUGUST 2, 1985,
FEASIBILITY STUDY.

COMMENT A3-2 (STAUFFER)

IN SELECTING A REMEDIAL ACTION, EPA SHOULD BE MINDFUL THAT THE ACID MINE DRAINAGE SOUGHT TO BE 
CONTROLLED DOES NOT PRESENT A THREAT TO PUBLIC HEALTH.  THE CONCERN IS A LOW ORDER ENVIRONMENTAL
CONCERN RELATING TO FISHKILLS; THEREFORE, EPA SHOULD ADOPT A FAR MORE COST-EFFECTIVE REMEDY THAN
PROPOSED IN CA-8, CA-9, OR THE PREVIOUS ALTERNATIVES CA-1 THROUGH CA-7.

RESPONSE TO COMMENT A3-2

ALTHOUGH IMM PRESENTS A POTENTIAL PUBLIC HEALTH THREAT, IT HAS, AND CONTINUES TO PRESENT SERIOUS
IMPACTS TO THE ENVIRONMENT AND THE WELFARE OF THE PUBLIC.  THE IMPACTS ON THE ENVIRONMENT AND 
AQUATIC LIFE HAVE BEEN CLEARLY DOCUMENTED BY THE RWQCB AND CDFG.  THESE ARE REASONS ALONE FOR
EPA TO CONSIDER SPENDING PUBLIC FUNDS TO ABATE THE IMM PROBLEM.

COMMENT A3-3  (RARDIN)

HAVE ANY PROVISIONS BEEN CONSIDERED FOR THE SAFETY OF LIFE, PERSONAL AND REAL PROPERTY FOR THE
PROPOSED SPRING CREEK DIVERSION TO FLAT CREEK?

RESPONSE TO COMMENT A3-3

THESE PROVISIONS WILL BE CONSIDERED DURING THE FINAL DESIGN. HOWEVER, THE COST ESTIMATES
PRESENTED IN THE FS INCLUDE COST FOR THESE TYPES OF PROVISIONS.

CATEGORY A4 -- COSTS OF REMEDIAL ACTION

COMMENT A4-1 (MILLER)

WHAT IS THE EPA DEFINITION OF COST-EFFECTIVENESS IN TERMS OF FINITE DOLLARS?

RESPONSE TO COMMENT A4-1

COST-EFFECTIVENESS IS DEFINED AS THE LOWEST-COST ALTERNATIVE THAT EFFECTIVELY MINIMIZES THREATS
TO AND ADEQUATELY PROTECTS THE PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  COST-EFFECTIVENESS



DOES NOT HAVE A FINITE DOLLAR AMOUNT, AND IS USED TO COMPARE THE RELATIVE COST AND EFFECTIVENESS
OF ONE ALTERNATIVE VERSUS ANOTHER.

COMMENT A4-2 (MILLER)

THE TOTAL COST OF THE LDCC, WITH LIME NEUTRALIZATION AND MINE REHABILITATION, IS $74,105,000,
CONSIDERABLY HIGHER THAN THE ESTIMATE INCLUDED IN THE ADDENDUM.

RESPONSE TO COMMENT A4-2

THE CAPITAL COST OF $74,105,000 PRESENTED IN THE ABOVE COMMENT USES DIFFERENT ASSUMPTIONS TO
DERIVE THE COSTS THAN THOSE USED BY CSMRI IN THE FEASIBILITY STUDY ADDENDUM. CSMRI'S ASSUMPTIONS
WERE BASED UPON THEIR PREVIOUS EXPERIENCE WITH LDCC.

COMMENT A4-3 (MCLEAN)

ALL OF THE CAPITAL COSTS FOR ALTERNATIVES CA-8 AND CA-9 EXCEED THE AVERAGE SUPERFUND CAPITAL
EXPENDITURE OF $7 MILLION BY A FACTOR OF 5 TO 20 TIMES.  SINCE IT DOES NOT POSE ANY PUBLIC
HEALTH THREAT, WHAT IS THE JUSTIFICATION FOR THESE LARGE SUMS OF MONEY FOR IMPLEMENTATION OF
THESE ALTERNATIVES.

RESPONSE TO COMMENT A4-3

THE EXPENDITURE OF PUBLIC FUNDS FOR THE CLEANUP OF IMM IS JUSTIFIED BASED ON THE EXTENT OF THE
ENVIRONMENTAL PROBLEM, AS WELL AS IMPACTS PRESENTED BY IMM ON THE PUBLIC WELFARE AND AQUATIC
LIFE.

CATEGORY A5 -- LIABILITY FOR IMM PROBLEMS

COMMENT A5-1 (MILLER)

WILL IMMI BE HELD TO THE NEW WATER QUALITY OBJECTIVES PRESENTED IN THE F/S ADDENDUM TO THE SAME
DEGREE AS THE EPA ALTERNATIVES SHOULD IMMI IMPLEMENT ITS PLAN?

RESPONSE TO COMMENT A5-1

IMMI WILL BE REQUIRED TO DEVELOP A CLEANUP PROGRAM THAT MEETS ALL APPLICABLE, RELEVANT, AND 
APPROPRIATE FEDERAL AND STATE REQUIREMENTS (SEE RESPONSE TO COMMENT 2-3).  THEREFORE, IMMI WILL
BE REQUIRED TO MEET THE NEW WATER QUALITY OBJECTIVES THAT WERE DISCUSSED IN THE FS ADDENDUM
BECAUSE THEY ARE A REQUIREMENT OF THE CLEAN WATER ACT.

CATEGORY A6 -- IMMI PROPOSAL

COMMENT A6-1 (STAUFFER, MCLEAN, IMMI-ARMAN, MILLER, DAVY MCKEE-MORGAN, BABCOCK, BOYER)

WHY WAS THE IMMI RECOVERY PROPOSAL NOT EVALUATED IN THE F/S ADDENDUM?

RESPONSE TO COMMENT A6-1

THE IMMI RECOVERY PROPOSAL IS BEING EVALUATED BY THE COLORADO SCHOOL OF MINES RESEARCH INSTITUTE
IN A SEPARATE STUDY.  THE PURPOSE OF THAT STUDY IS TO DETERMINE THE TECHNICAL AND ECONOMIC
FEASIBILITY OF THE IMMI PROPOSAL.  THE PROPOSAL WAS NOT INCLUDED IN THE FS ADDENDUM BECAUSE IT
IS NOT A PROPOSAL EPA WOULD IMPLEMENT.  INSTEAD, EPA IS EVALUATING THE IMMI PROPOSAL AS A
POTENTIAL SUBSTITUTE FOR THE ALTERNATIVES DEVELOPED IN THE FEASIBILITY STUDY.  SHOULD EPA



CONCLUDE THAT THE IMMI PROPOSAL IS ADEQUATE IN ALL RESPECTS, AND IF AGREEMENT CAN BE REACHED
BETWEEN IMMI AND EPA, THEN THE IMMI PROPOSAL WOULD BE IMPLEMENTED IN LIEU OF AND NOT AS PART OF
THE REMEDIAL ACTION AT THE SITE.

COMMENT A6-2 (DAVY MCKEE-MORGAN, MCLEAN)

WHY WAS NOT THE COLORADO SCHOOL OF MINES RESEARCH INSTITUTE EVALUATION OF THE IMMI PROPOSAL
INCLUDED IN THE F/S ADDENDUM? 

RESPONSE TO COMMENT A6-2

THE PURPOSE OF THE FS ADDENDUM WAS TO PRESENT TWO ADDITIONAL RA ALTERNATIVES UNDER CONSIDERATION
BY EPA FOR PUBLIC REVIEW AND COMMENT.  A SECONDARY OBJECTIVE WAS TO APPRISE THE PUBLIC OF THE 
CWA REQUIREMENTS AND THE EXTENT TO WHICH THOSE REQUIREMENTS WOULD AFFECT SITE CLEANUP.  THE
CSMRI REPORT IS BEING PREPARED TO EVALUATE THE IMMI PROPOSAL SEPARATELY AND INDEPENDENTLY FROM
THE SUPERFUND REMEDIAL ACTION.

COMMENT A6-3 (MARTIN)

THE SOLUTION TO THE IMM PROBLEM SHOULD BE HANDLED BY IMMI.

RESPONSE TO COMMENT A6-3

EPA WILL ALLOW THE IMMI PROPOSAL TO GO FORWARD IN LIEU OF A FEDERALLY FUNDED CLEANUP PROGRAM IF
IMMI CAN MEET THE FOLLOWING CONDITIONS:

A. AS PART OF ITS COMMERCIAL MINING VENTURE, INCORPORATE AN ENVIRONMENTAL CLEANUP PROGRAM
THAT WILL MEET ALL APPLICABLE AND RELEVANT AND APPROPRIATE FEDERAL AND STATE REQUIREMENTS,
INCLUDING THE CLEAN WATER ACT.

B. CONDUCT ANY BENCH, PILOT, AND DEMONSTRATION TESTS DEEMED NECESSARY BY EPA AND THE STATE TO
PROVE THE TECHNICAL FEASIBILITY OF THE IMMI PROPOSAL.

C. DEMONSTRATE THAT ITS PROPOSAL IS COMPLETELY SOUND FROM A TECHNICAL, ECONOMIC, AND
ENVIRONMENTAL STANDPOINT.

D. DEVELOP A SITE CLOSURE PLAN TO GO INTO EFFECT IMMEDIATELY AFTER THE SOLUTION MINING
OPERATIONS HAVE CEASED.

E. DEMONSTRATE IT HAS FUNDING IN HAND TO DESIGN, CONSTRUCT, AND OPERATE ITS COMMERCIAL MINING
VENTURE AND A BROAD ENVIRONMENTAL CLEANUP PROGRAM.

F. HAS A FINANCIAL ASSURANCE MECHANISM IN PLACE FOR SITE CLOSURE OPERATIONS; THIS MUST MEET
EPA'S APPROVAL.

G. REACH AGREEMENT WITH EPA ON ALL TECHNICAL AND LEGAL ELEMENTS AND INCORPORATE THAT
AGREEMENT IN A LEGALLY ENFORCEABLE DOCUMENT.

COMMENT A6-4 (SECRETARY AND FWS)

THE IMM PROPOSAL INCLUDES SHATTERING THE OREBODY USING EXPLOSIVES AND RECOVERING METALS BY AN
ACID LEACHING PROCESS.  IF THE PROCEDURE BECOMES UNECONOMICAL, IT COULD LEAD TO ABANDONMENT OF
THE SITE IN A MORE HAZARDOUS STATE THAN IT IS NOW AND WOULD GREATLY INCREASE CLEANUP COSTS.
RESPONSE TO COMMENT A6-4



EPA SHARES THIS CONCERN.  PRIOR TO ALLOWING IMMI TO PROCEED WITH ITS IN-SITU MINING ALTERNATIVE,
EPA MUST BE ASSURED THAT THE FUNDS WILL BE AVAILABLE FOR ALL POST-CLOSURE SITE CLEANUP
ACTIVITIES, AND THAT THIS ALTERNATIVE WILL NOT CREATE A WORSE (POTENTIAL) ENVIRONMENTAL PROBLEM
THAN THE ONE IT IS TRYING TO SOLVE.

COMMENT A6-5 (MILLER)

WHY DOES NOT EPA RECOMMEND THE IMMI ALTERNATIVE WHICH IS BETTER IN ALL RESPECTS THAN ANY OF THE
EPA ALTERNATIVES WITH REGARD TO COMPLETE CONTROL AND REMOVAL OF AMD FROM WATERS OF THE UNITED
STATES?

RESPONSE TO COMMENT A6-5

EPA IS NOT IN A POSITION TO RECOMMEND THE IMMI ALTERNATIVE AS THE APPROPRIATE REMEDY FOR THE IMM
SITE BECAUSE IMMI HAS NOT SATISFIED ALL OF THE CONDITIONS DISCUSSED IN THE RESPONSE A6-3 ABOVE.

CATEGORY A7 -- OTHER REMEDIAL ACTION ALTERNATIVES

COMMENT A7-1 (ORWIG, CONTINI)

A MINING ALTERNATIVE SHOULD BE INCLUDED IN THE FS.

RESPONSE TO COMMENT A7-1

OPEN PIT AND UNDERGROUND MINING ALTERNATIVES, ALONG WITH IMMI'S PROPOSED IN-SITU MINING PROCESS,
WERE CONSIDERED DURING THE FEASIBILITY STUDY AND ARE PRESENTED ON PAGE 5-7 OF THE AUGUST 2,
1985, FEASIBILITY STUDY REPORT.

COMMENT A7-2 (BOYER)

ALL THE COMBINED ALTERNATIVES DEVELOPED IN THE FS ARE FLAWED BECAUSE THE OREBODY OR THE
MATERIALS FROM ITS COMPOSITION ARE NOT REMOVED FROM THE AREA.

RESPONSE TO COMMENT A7-2

TOTAL REMOVAL OF THE IMM OREBODY WAS CONSIDERED AS AN ALTERNATIVE TO MEET THE CLEAN WATER ACT. 
AS DESCRIBED IN THE FS ADDENDUM, THE ESTIMATED COST FOR IMPLEMENTING THIS ALTERNATIVE WAS SO
EXORBITANT IT WAS NOT CONSIDERED COST-EFFECTIVE, AND WAS THEREFORE NOT CONSIDERED FURTHER.

COMMENT A7-3 (MCLEAN, DAVY MCGEE-MORGAN)

THERE IS NO DISCUSSION OF THE ALTERNATIVES PROPOSED BY STAUFFER CHEMICAL COMPANY.

RESPONSE TO COMMENT A7-3

THE ALTERNATIVES PROPOSED BY STAUFFER CHEMICAL COMPANY WERE REVIEWED.  HOWEVER, IT WAS
DETERMINED THAT SOME OF STAUFFER'S BASIC ASSUMPTIONS WERE NOT CONSISTENT WITH INFORMATION
OBTAINED IN THE REMEDIAL INVESTIGATION, AND THAT THESE ALTERNATIVES WOULD NOT MEET THE WATER
QUALITY OBJECTIVES ESTABLISHED FOR THE SITE IF THEIR ASSUMPTIONS HAD BEEN CONSISTENT WITH THE
ONES USED BY EPA.  THEREFORE, STAUFFER'S ALTERNATIVES WERE NOT CONSIDERED IN THE FEASIBILITY
STUDY.

COMMENT A7-4 (STAUFFER)



STAUFFER HAS PREVIOUSLY PROPOSED AN $8.1 MILLION PROJECT WHICH WOULD COMPLY WITH WATER QUALITY
STANDARDS AT THE POINT OF COMPLIANCE BELOW KESWICK DAM.  WE URGE EPA TO CONSIDER THIS OPTION AS
AN ALTERNATIVE IF THE COMMERCIAL MINING OPTION IS NOT ADOPTED.

RESPONSE TO COMMENT A7-4

SEE RESPONSE TO COMMENT A7-3.

COMMENT A7-5 (STAUFFER)

STAUFFER AGREES WITH EPA THAT THE TOTAL REMOVAL OPTION BE ELIMINATED FROM FURTHER CONSIDERATION.

RESPONSE TO COMMENT A7-5

NO RESPONSE REQUIRED.

CATEGORY A8 -- PREFERRED REMEDIAL ACTION

COMMENT A8-1 (BABCOCK, BOYER)

I STRONGLY URGE YOU TO REJECT PROPOSALS CA1-CA9 INCLUSIVE AND ACCEPT THE IRON MOUNTAIN MINES
INC.- DAVY MCKEE INC. PROPOSAL.

RESPONSE TO COMMENT A8-1

BECAUSE IMMI HAS NOT SATISFIED THE CONDITIONS OUTLINED IN THE RESPONSE TO COMMENT A6-3, EPA IS
NOT IN A POSITION TO ACCEPT THE IMMI PROPOSAL.  EPA WILL, THEREFORE, CONTINUE TO CONSIDER CA-8
AND CA-9 AS POTENTIAL REMEDIES FOR IMM.

COMMENT A8-2 (MILLER)

IT IS HOPED THAT EPA WILL RECOGNIZE THE PRACTICALITY OF A RESOURCE RECOVERY PLAN, SUCH AS THE
IN-SITU MINING PROCESS PROPOSED BY IRON MOUNTAIN MINES.  A PROPOSAL OF THIS TYPE SHOULD MERIT
SERIOUS CONSIDERATION; PARTICULARLY WHEN COSTS AND SOURCES OF FUNDING ARE TAKEN INTO ACCOUNT.

COMMENT A8-3 (CONTINI)

I URGE YOU TO RECONSIDER YOUR PROPOSALS AND SAVE THE TAXPAYERS CONSIDERABLE DOLLARS BY
ENCOURAGING PRIVATE REMOVAL OF THE OREBODY.

COMMENT A8-4 (DANIELSON)

IT IS MY BELIEF THAT DAVY MCKEE'S EXTRACTION PROGRAM FAR SURPASSES ANY OF THE OTHER ALTERNATIVES
PROPOSED IN BOTH A FINANCIAL AND TECHNICAL SENSE.

RESPONSES TO COMMENTS A8-2 THROUGH A8-4

EPA HAS LEFT THE DOOR OPEN TO IMMI TO COME FORWARD WITH A COMMERCIAL MINING VENTURE,
INCORPORATING A BROAD-RANGE ENVIRONMENTAL CLEANUP PROGRAM, TO THE EXTENT THAT CONDITIONS IN THE
RESPONSE TO COMMENT A6-3 ARE FULLY SATISFIED.  IT IS EPA'S PREFERENCE THAT PRP FUNDS BE USED TO
CLEAN UP THE IMM SITE, RATHER THAN FEDERAL SUPERFUND MONIES.  IT IS EPA'S POSITION THAT IMMI HAS
HAD AMPLE TIME TO ADDRESS THE CONDITIONS NOTED IN RESPONSE A6-3; THAT, AT AN APPROPRIATE POINT,
THE AGENCY MAY NEED TO EXPEND PUBLIC FUNDS AS CLEANUP FUNDS, IF THE ABOVE-REFERENCED CONDITIONS
STILL HAVE NOT BEEN MET.



COMMENT A8-5 (BUREAU)

EITHER CA-8 OR CA-9 WOULD PRODUCE SIGNIFICANT BENEFITS TO THE SALMON RESOURCE.

RESPONSE TO COMMENT A8-5

EPA AGREES.

COMMENT A8-6 (GIRARD)

I AM IN FAVOR OF SOURCE MANAGEMENT AS OPPOSED TO STREAM MANAGEMENT.  THE LATTER WOULD ADVERSELY
AFFECT OUR LAND BY REDUCING THE FLOW IN SPRING CREEK LEAVING MORE TOXIC DRAINAGE THROUGH OUR
PROPERTY.  CHANGING THE COURSE OF THE STREAM GOES AGAINST THE HISTORY OF RIPARIAN RIGHTS AND
WATER LAWS IN OUR STATE.

RESPONSE TO COMMENT A8-6

EPA ALSO FAVORS SOURCE CONTROL AND TREATMENT ALTERNATIVES BUT RECOGNIZES THAT STREAM MANAGEMENT
WILL ALSO BE NEEDED TO MEET PROJECT CLEANUP OBJECTIVES.  EPA WILL CONSIDER ALLOWING THE CITY OF
REDDING HYDROELECTRIC PROJECT TO PROCEED IN LIEU OF THE UPPER SPRING CREEK DIVERSION IF THE CITY
SUCCEEDS IN ITS EFFORTS TO SECURE APPROVAL FOR ITS PROJECT.  NEVERTHELESS, EPA IS HOPEFUL THAT
THROUGH THE IMPLEMENTATION OF SOURCE CONTROL AND TREATMENT ALTERNATIVES THAT THE WATER QUALITY
ALONG SPRING CREEK WILL BE IMPROVED OR, AT A MINIMUM, NOT DEGRADED BEYOND CURRENT CONDITIONS. 
IN FACT, THERE SHOULD BE NO DISCHARGES OF AMD TO RECEIVING WATERS DURING THE DRY PERIODS CAUSING
THE POSSIBLE RETURN OF CERTAIN BENEFICIAL USES TO RECEIVING WATERS.  DISCHARGES OF AMD DURING
THE WINTER MONTHS SHOULD RECEIVE THE BENEFIT OF DILUTION PROVIDED BY RAINFALL IN THE SPRING
CREEK BASIN, KEEPING WATER QUALITY WITHIN ACCEPTABLE LIMITS.

COMMENT A8-7 (SECRETARY AND FWS)

WE SUPPORT ALTERNATIVE CA-9 AS BEING WHAT WE PERCEIVE TO BE IN THE BEST INTERESTS OF THE FISH
AND WILDLIFE.

RESPONSE TO COMMENT A8-7

NO RESPONSE REQUIRED.

COMMENT A8-8 (BOYER AND 28 SIGNATURES ON A FORM LETTER) 

THE IRON MOUNTAIN MINE PROPOSAL SHOULD BE IMPLEMENTED BECAUSE IT IS AN ENVIRONMENTALLY AND
ECONOMICALLY SOUND MINING PROGRAM WHICH WILL NOT ONLY SOLVE ANY INFERRED POLLUTION PROBLEM, BUT
WILL ALSO BOOST THE ECONOMY OF THE REDDING AREA.

RESPONSE TO COMMENT A8-8

PLEASE SEE RESPONSE TO COMMENTS A8-2 THROUGH A8-4.

CATEGORY A9 -- OTHER CONCERNS

COMMENT A9-1 (DAVY MCKEE-MORGAN)

DOES THE SUPERFUND LAW APPLY TO COMPLETE REMOVAL OF MINERAL RESOURCES?

RESPONSE TO COMMENT A9-1



THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT (CERCLA) IS THE
"SUPERFUND LAW.".  THE NATIONAL CONTINGENCY PLAN (NCP) IS THE PLAN FOR IMPLEMENTING THAT LAW. 
THE PLAN REQUIRES THAT AT LEAST ONE ALTERNATIVE BE EXAMINED, IF FEASIBLE, THAT INCLUDES OFFSITE
DISPOSAL OF CONTAMINANTS AT A RCRA-APPROVED FACILITY.

IN THIS CASE, THE SOURCE OF CONTAMINANTS HAPPENS TO BE A MINERAL RESOURCE.  REMOVAL OF THE
SOURCE WAS CONSIDERED, BUT NOT EVALUATED IN DETAIL, AND EVENTUALLY SCREENED BECAUSE IT WAS
INFEASIBLE WITH REGARD TO COSTS.

COMMENT A9-2 (BUREAU AND SECRETARY)

WE EMPHASIZE THE VALUE OF THE CHINOOK SALMON, STEELHEAD TROUT, AND RESIDENT TROUT.  THESE
PROVIDE AN EXTENSIVE RIVER SPORT FISHERY (STEELHEAD AND RAINBOW TROUT) AND OCEAN COMMERCIAL
FISHERY (CHINOOK SALMON).  AT ONE TIME THE UPPER SACRAMENTO RIVER (REDDING-ANDERSON) PRODUCED
OVER ONE-HALF OF THE TOTAL MAINSTEM SPAWNING RUN OF FALL-RUN CHINOOK SALMON, ESTIMATED TO EXCEED
200,000 SPAWNERS IN THE 1950'S.

THE ESTIMATED MONETARY VALUE OF THE CHINOOK SALMON AND STEELHEAD TROUT RUNS BELOW RED BLUFF
DIVERSION DAM IS APPROXIMATELY $33.7 MILLION ANNUALLY.  THE ESTIMATED ECONOMIC VALUE IS
ANTICIPATED TO INCREASE TO $72 MILLION ANNUALLY.

RESPONSE TO COMMENT A9-2

NO RESPONSE NECESSARY.

COMMENT A9-3 (MILLER)

WHY DOES EPA CONTINUE TO DEVELOP ADDITIONAL ALTERNATIVES FOR THE IMMI SITE?

RESPONSE TO COMMENT A9-3

THE ORIGINAL PURPOSE OF THE NEW ALTERNATIVES PRESENTED IN THE FEASIBILITY STUDY ADDENDUM WERE 
DEVELOPED TO IDENTIFY ALTERNATIVES WHICH COMPLY WITH ALL THE PROVISIONS OF THE CLEAN WATER ACT.

COMMENT A9-4 (MILLER)

WHY WERE NOT RCRA REQUIREMENTS CONSIDERED WHEN THE REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED?  
IS IT LEGAL TO IGNORE RCRA?

RESPONSE TO COMMENT A9-4

THE APPLICABILITY, RELEVANCY, AND APPROPRIATENESS OF RCRA AS IT APPLIES TO PROPOSED REMEDIAL
ALTERNATIVES WERE CONSIDERED, BUT NOT DEEMED APPLICABLE TO CA-8 AND CA-9.  ALTERNATIVES CA-1
THROUGH CA-7, WHICH WERE DEVELOPED DURING THE PUBLIC COMMENT FS, CONSIDERED POTENTIAL RCRA
REQUIREMENTS WITH REGARD TO LIME SLUDGE DISPOSAL.

COMMENT A9-5 (MILLER)

IF EPA CAN IGNORE THE REQUIREMENTS OF RCRA, WILL IMMI BE HELD TO COMPLYING WITH ALL PROVISIONS
OF RCRA SHOULD THEY IMPLEMENT THEIR PLAN?

RESPONSE TO COMMENT A9-5

UNTIL EPA HAS RECEIVED AND REVIEWED AND EVALUATED A FINAL IMMI PLAN FOR ITS IN SITU MINING AND



SITE CLEANUP PROGRAMS, THE AGENCY IS UNABLE TO DETERMINE WHETHER RCRA WOULD OR WOULD NOT BE
APPLICABLE, RELEVANT, AND APPROPRIATE TO THE IMMI OPERATION.

CATEGORY A10 -- PROPOSED NEW COMBINED ALTERNATIVES CA-8 AND CA-9

COMMENT A10-1

TWO COMMENTORS (FWS AND SECRETARY) HAVE INDICATED THAT BASED ON THEIR ANALYSES, COMBINED
ALTERNATIVE CA-9 WOULD PROVIDE THE GREATEST LEVEL OF PROTECTION FOR ANADROMOUS AND RESIDENT FISH
RESOURCES AS WELL AS OTHER AQUATIC AND TERRESTRIAL HABITATS IMPORTANT TO FISH AND WILDLIFE.

RESPONSE TO COMMENT A10-1

NO RESPONSE REQUIRED.

COMMENT A10-2 (SECRETARY)

COMBINED ALTERNATIVE CA-9 WILL HAVE A HIGHER IMPLEMENTATION COST, BUT SHOULD RESULT IN A MORE
RELIABLE CONTROL SYSTEM, LESS MAINTENANCE, AND LESS CHANCE OF FAILURE DURING CRITICAL PERIODS OF
HIGH RUNOFF IN COMPARISON WITH CA-8. 

RESPONSE TO COMMENT A10-2

EPA CONCURS WITH THIS COMMENT.

COMMENT A10-3 (BUREAU)

COMBINED ALTERNATIVE CA-8 COULD BE MODIFIED TO TREAT THE ACID MINE DRAINAGE BY DUMPING LARGE
QUANTITIES OF LIME OR LIMESTONE IN THE MINES AND SEALING THE PORTALS.  VALVES COULD BE INSTALLED 
TO RELEASE THE TREATED WATER.  THIS MODIFIED ALTERNATIVE WOULD SOLVE THE SLUDGE DISPOSAL
PROBLEM.

RESPONSE TO COMMENT A10-3

THE TREATMENT SCHEME PROPOSED IN THIS COMPONENT MAY BE THEORETICALLY POSSIBLE BUT MAY NOT BE
PRACTICAL BECAUSE OF THE FOLLOWING ASPECTS:

• IN ORDER TO ACHIEVE FERROUS IRON REMOVAL, THE IRON MUST BE OXIDED TO THE FERRIC IRON
STATE.  THIS COULD NOT PRACTICALLY BE ACHIEVED WITH THIS TREATMENT SCHEME.

• METALS REMOVAL IS DEPENDENT ON ACHIEVING THE OPTIMUM PH.  BY DUMPING LIME INTO THE
MINES, THE PH CANNOT BE CONTROLLED.  HIGH PH WATER RESULTING FROM OVERDOSING WITH
LIME WOULD HAVE TO BE NEUTRALIZED PRIOR TO DISCHARGE.

• THE LIME WOULD BE CONTINUALLY NEUTRALIZED BY THE ACID MINE DRAINAGE AND WOULD HAVE
TO BE REPLACED ON A REGULAR BASIS.

• THE SLUDGE PRODUCED WOULD HAVE TO SETTLE OUT WITH THE MINE WORKINGS.  IT IS QUITE
POSSIBLE THAT SLUDGE WOULD EXIT THE PORTALS, ALONG WITH THE TREATED WATER.

• THERE WOULD PROBABLY NOT BE SUFFICIENT STORAGE OF THE WET SLUDGE WITHIN THE MINE
WORKINGS.

COMMENT A10-4 (STAUFFER)



COMBINED ALTERNATIVES CA-8 AND CA-9 ARE ENVIRONMENTALLY UNSOUND.  CA-8 WOULD CREATE MOUNTAINS OF
GYPSUM WASTE.

RESPONSE TO COMMENT A10-4

THE COMMENTOR HAS NOT DISCUSSED WHAT ASPECTS OF CA-8 AND CA-9 THE COMMENTOR CONSIDERS TO BE 
ENVIRONMENTALLY UNSOUND. HOWEVER, EPA BELIEVES THAT CA-8 AND CA-9 ARE ENVIRONMENTALLY SOUND
RESPONSES TO THE IMM PROBLEM BECAUSE BOTH THESE ALTERNATIVES WILL MINIMIZE THE METALS
DISCHARGING TO THE RECEIVING WATERS.  THIS SHOULD IMPROVE WATER QUALITY SUBSTANTIALLY ABOVE
CURRENT WATER QUALITY IN THE IMMEDIATE RECEIVING WATERS.

FOR ALTERNATIVE CA-8, THE DRY SOLIDS PRODUCED BY THE LIME/LIMESTONE NEUTRALIZATION PROCESS WILL
BE DEPOSITED IN BRICK FLAT PIT.

COMMENT A10-5 (STAUFFER)

COMBINED ALTERNATIVE CA-9 INCLUDES FILLING THE MINE WORKINGS WITH LOW-DENSITY CELLULAR CONCRETE. 
THIS IS AN UNPROVEN TECHNOLOGY AND A HIGH RISK OPTION AND IS INCONSISTENT WITH THE NCP.  IT IS
AN UNREASONABLE ALTERNATIVE BECAUSE OF THE FOLLOWING:

• MINE WORKINGS WOULD HAVE TO BE REWORKED BEFORE THE PLUGGING OPERATION BEGAN.

• WORKER SAFETY WOULD BE SIGNIFICANT DURING THE REHABILITATION OF THE MINE WORKINGS.

• INJECTION OF THE LDCC WOULD REQUIRE INSTALLATION OF AN ONSITE PLANT TO PRODUCE LDCC
24 HOURS A DAY FOR A MINIMUM OF 2 YEARS AND PROBABLY MORE.

RESPONSE TO COMMENT A10-5

THE COMMENTOR HAS NOT STATED THE REASON FOR ITS BELIEF THAT THE USE OF LDCC IS INCONSISTENT WITH
THE NCP AND THEREFORE, EPA IS UNABLE TO FULLY RESPOND TO THE COMMENT.  NEVERTHELESS, THE NCP
STATES IN 300.68(I) THAT "INNOVATIVE OR ADVANCED TECHNOLOGY SHALL, AS APPROPRIATE, BE EVALUATED
AS AN ALTERNATIVE TO CONVENTIONAL TECHNOLOGY.".  LDCC IS SUCH AS TECHNOLOGY, AND IT WAS
EVALUATED AS AN ALTERNATIVE TO CONVENTIONAL TREATMENT OF AMD.  FOR THIS REASON, EPA CONSIDERS
THAT IT HAS COMPLIED WITH THE INTENT OF THE NCP.  THE RISK ASSOCIATED WITH LDCC IS NOT CLEAR AT 
THIS TIME.  PRIOR TO MAKING A FINAL DECISION ON LDCC, EPA WILL FULLY EVALUATE AND WEIGH THE
RISKS ASSOCIATED WITH PROCEEDING WITH LDCC. 

REHABILITATING A PORTION OF THE MINE WORKINGS IS A TECHNIQUE COMMONLY USED IN THE MINING 
INDUSTRY AND SHOULD NOT PRESENT UNUSUAL TECHNICAL AND SAFETY CONCERNS.  ALSO, THE CONSTRUCTION
OF AN ONSITE CONCRETE BATCH PLANT IS NOT UNUSUAL FOR LARGE CONSTRUCTION PROJECTS.

COMMENT A10-6 (STAUFFER)

NEITHER COMBINED ALTERNATIVE CA-8 OR CA-9 IS COST-EFFECTIVE WHILE ACHIEVING ITS OBJECTIVE OF 
PROTECTING THE PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.

SOME WATER QUALITY IMPROVEMENT MAY BE ACHIEVED BY THE IMPLEMENTATION OF CA-8 OR CA-9; HOWEVER,
WATER QUALITY STANDARDS WILL NOT BE MET IN PORTIONS OF KESWICK RESERVOIR AND SURFACE STREAMS AT
THE SITE.  THEREFORE, SUBSTANTIAL ADDITIONAL EXPENDITURES NECESSARY TO IMPLEMENT EITHER OF THESE
ALTERNATIVES COMPARED TO STAUFFER'S RECOMMENDED REMEDIAL ACTION OR PREVIOUS ALTERNATIVES
DEVELOPED BY EPA CANNOT BE JUSTIFIED UNDER COST-EFFECTIVE REQUIREMENTS OF THE NCP BASED ON
QUESTIONABLE AND MARGINAL IMPROVEMENTS IN STREAM QUALITY.



RESPONSE TO COMMENT A10-6

EPA HAS DETERMINED THAT STAUFFER'S RECOMMENDED REMEDIAL ACTION IS INCAPABLE OF MEETING SITE
CLEANUP OBJECTIVES, WILL NOT MEET ALL APPLICABLE, RELEVANT, AND APPROPRIATE REQUIREMENTS, AND
THEREFORE NOT COMPLY WITH THE REQUIREMENTS OF THE NCP.  FOR THESE REASONS, THIS ALTERNATIVE DOES
NOT WARRANT FURTHER CONSIDERATION AS A POTENTIAL REMEDY FOR THE IMM SITE.  ALTERNATIVES CA-1
THROUGH CA-7 ARE NOT CONSIDERED TO BE COST-EFFECTIVE RESPONSES FOR VARIOUS REASONS INCLUDING
COST, ABILITY TO MEET PRIMARY AND SECONDARY CLEANUP OBJECTIVES, AND ABILITY TO COMPLY WITH THE
CLEAN WATER ACT.  AT THIS TIME, EPA IS UNABLE TO MAKE A FINAL COST-EFFECTIVENESS DETERMINATION 
FOR CA-8 AND CA-9 BECAUSE THE AGENCY MUST FIRST DETERMINE THE TECHNICAL FEASIBILITY AND
IMPLEMENTABILITY OF LDCC AT IMM.  IN THE INTEREST OF EXPEDITING RESPONSE ACTIONS AT IMM, EPA HAS 
CHOSEN TO SELECT AND IMPLEMENT THE COMPONENTS COMMON TO BOTH CA-8 AND CA-9, AS WELL AS THE
PARTIAL CAP, WHILE THE AGENCY EVALUATES THE LDCC REMEDIAL TECHNOLOGY.  FOLLOWING THIS
EVALUATION, EPA WILL DETERMINE THE COST-EFFECTIVE REMEDY AND, THUS, THE FINAL SCOPE OF THE
RESPONSE FOR IMM.

COMMENT A10-7 (STAUFFER)

COMBINED ALTERNATIVE CA-9 USING LDCC IS INCONSISTENT WITH THE REQUIREMENTS OF THE NCP.  SINCE
THE NCP EMPHASIZES THE USE OF ESTABLISHED TECHNOLOGY AND REQUIRES THE USE OF THE LOWEST COST
ALTERNATIVE THAT IS TECHNICALLY FEASIBLE.  THE FS ADDENDUM ACKNOWLEDGES THAT LDCC IS UNPROVEN
TECHNOLOGY AND IT COSTS MORE THAN ANY OTHER ALTERNATIVES PRESENTED THAT ARE TECHNICALLY
FEASIBLE.

RESPONSE TO COMMENT A10-7

LDCC IS AN UNPROVEN TECHNOLOGY FOR APPLICATION AT MINING SITES SIMILAR TO IMM WITH AMD PROBLEMS. 
SECTION 300.68 (H)(2)(V) OF THE NCP STATES THAT THE DETAILED ANALYSIS OF ALTERNATIVES SHOULD 
INCLUDE AN ANALYSIS OF WHETHER OTHER ADVANCED INNOVATIVE OR ALTERNATIVE TECHNOLOGIES ARE
APPROPRIATE TO RELIABLY MINIMIZE OR PREVENT A FUTURE THREAT TO THE PUBLIC HEALTH OR WELFARE AND
THE ENVIRONMENT.  SECTION 300.68(H)(3) FURTHER STATES THAT IN PERFORMING THE DETAILED ANALYSIS,
IT MAY BE NECESSARY TO GATHER ADDITIONAL DATA TO COMPLETE THE ANALYSIS.  EPA HAS THEREFORE
CHOSEN TO CONDUCT PILOT AND DEMONSTRATION TESTS TO DETERMINE THE TECHNICAL FEASIBILITY AND
IMPLEMENTABILITY OF LDCC AT IMM. ALTHOUGH LDCC APPEARS TO COST MORE THAN OTHER ALTERNATIVES
(DURING THE 30-YEAR PROJECT PERIOD), THE COST OF CA-9 MAY, IN FACT, BE LESS FOR REASONS
DISCUSSED IN THE FS ADDENDUM AND WHEN CONSIDERING THAT THE REMEDIAL RESPONSE TO THE RELEASE OF
AMD CAN CONTINUE IN PERPETUITY.  THEREFORE, IF LDCC SUCCEEDS IN ELIMINATING OR SIGNIFICANTLY
REDUCING THE FORMATION OF AMD TO THE POINT WHERE TREATMENT WILL NOT BE REQUIRED IN PERPETUITY,
THERE WOULD BE A SUBSTANTIAL COST SAVINGS REALIZED IN PROCEEDING WITH LDCC OVER THAN OTHER
REMEDIAL ACTION ALTERNATIVES THAT INCLUDE TREATMENT.

COMMENT A10-8 (MILLER)

COMBINED ALTERNATIVES CA-8 AND CA-9 ARE OF HIGHLY DUBIOUS LONG-TERM EFFECTIVENESS SINCE THEY DO
NOT INVOLVE PROVEN TECHNOLOGY AS APPLIED AT SIMILAR SITES AND ENVIRONMENTAL CIRCUMSTANCES.

RESPONSE TO COMMENT A10-8

COMBINED ALTERNATIVE CA-8 CONTAINS TREATMENT, WATER MANAGEMENT, AND SOURCE CONTROL ALTERNATIVES
WHICH ARE PROVEN TECHNOLOGIES. THE ONLY COMPONENT OF ALTERNATIVE CA-9 FOR WHICH THE
EFFECTIVENESS CANNOT BE PREDICTED IS FILLING THE UNDERGROUND WORKINGS WITH LDCC.  AS EXPLAINED
IN THE FS ADDENDUM, MAJOR EXPLORATORY PROGRAMS AND PILOT STUDIES WOULD BE REQUIRED BEFORE EPA
DECIDES TO PROCEED WITH FULL-SCALE IMPLEMENTATION OF LDCC.



COMMENT A10-9 (MILLER)

FILLING THE MINE WORKINGS WITH CONCRETE IS TOTALLY ABSURD. IT DISREGARDS THE $600 MILLION VALUE
OF THE ORE RESERVES AT IRON MOUNTAIN.  IT IS INCREDIBLE THAT THIS ALTERNATIVE (CA-9) NOT ONLY
SEEMS TO BE PREFERRED, BUT IS ALSO SUGGESTED AS A PROTOTYPE FOR USE AT OTHER MINING OPERATIONS.

RESPONSE TO COMMENT A10-9

THE LDCC WILL ONLY BE USED TO FILL AREAS THAT HAVE BEEN PREVIOUSLY MINED OUT.  THIS SHOULD HAVE
NO EFFECT ON MINING THE REMAINING ORE THROUGH CONVENTIONAL MINING METHODS AT A TIME WHEN IT
BECOMES PROFITABLE.  EPA IS NOT NOW CONSIDERING LDCC AS A PROTOTYPE BECAUSE CERTAIN UNANSWERED
QUESTIONS REMAIN ABOUT ITS TECHNICAL FEASIBILITY.  HOWEVER, IF IT IS FOUND TO BE FEASIBLE, IT
COULD SERVE AS A PROTOTYPE TO ADDRESS PROBLEMS SIMILAR TO IMM AT OTHER NATIONAL PRIORITY LIST
MINING SITES.

COMMENT A10-10 (IMMI-ARMAN)

THE SLUDGE GENERATED BY THE LIME NEUTRALIZATION PLANTS WOULD BE A GREATER PROBLEM THAN THE
ORIGINAL ACID MINE DRAINAGE.

RESPONSE TO COMMENT A10-10

THE ACID MINE DRAINAGE DISCHARGED FROM IRON MOUNTAIN MINE HAS BEEN DOCUMENTED TO BE RESPONSIBLE
FOR FISHKILLS IN THE SACRAMENTO RIVER.  THIS IS THE EXISTING PROBLEM.  THE SLUDGE PRODUCED BY
THE LIME/LIMESTONE NEUTRALIZATION PLANTS WILL REMOVE THE METALS WHICH WOULD HAVE BEEN DISCHARGED
TO THE RECEIVING WATERS.  PROPER HANDLING OF THIS SLUDGE WILL PRECLUDE METALS FROM BEING
DISCHARGED AND SHOULD NOT PRESENT AN ENVIRONMENTAL PROBLEM.

COMMENT A10-11 (STAUFFER)

COMBINED ALTERNATIVES CA-8 AND CA-9 INCREASE THE PROJECTED COSTS OF REMEDIATION FROM PREVIOUS
EXCESSIVE LEVELS TO THE EXORBITANT AND WASTEFUL RANGE OF $50 MILLION TO $70 MILLION. THESE 
OPTIONS ARE GROSSLY INCONSISTENT WITH THE NCP AS THEY ARE BEYOND ANY POSSIBLE ARGUMENT THAT THEY
MEET THE REQUIREMENT OF COST-EFFECTIVENESS.

RESPONSE TO COMMENT A10-11

COST IS ONLY ONE FACTOR THAT THE NCP DIRECTS THAT MUST BE CONSIDERED IN THE SELECTION OF A
REMEDY; OTHER FACTORS INCLUDE TECHNOLOGY, RELIABILITY, ADMINISTRATION, AND OTHER CONCERNS. 
WHILE THE PROJECTED COST OF REMEDIATION IS HIGH, EPA DOES NOT CONSIDER THE COST TO BE EXORBITANT
WHEN TAKING INTO ACCOUNT THE UNIQUE NATURE AND EXTENT OF THE IMM PROBLEM.  THE COST TO THE
GOVERNMENT IN TAKING A REMEDIAL RESPONSE ACTION SHOULD BE OFFSET BY INCREASED REVENUE TO THE
U.S. TREASURY THROUGH THE SALE OF SHASTA LAKE WATERS FOR AUTHORIZED USES THAT WOULD HAVE BEEN
USED TO ABATE THE IMM PROBLEM.  THE USBR HAS APPRISED EPA THAT BETWEEN $9 MILLION AND $32
MILLION IS LOST ANNUALLY FROM THE U.S. TREASURY FOR THIS PURPOSE.  AT THIS RATE, THE PAYBACK TO
THE GOVERNMENT IN TAKING REMEDIAL ACTION AT IMM SHOULD BE ON THE ORDER OF 2 1/2 TO 8 YEARS.  IN
THIS CONTEXT, THE COST OF SUPERFUND REMEDIATION GIVES THE APPEARANCE OF BEING A MOST REASONABLE
EXPENDITURE.

CATEGORY A11 -- COMMENTS RELATING TO COMPONENT ALTERNATIVES

COMMENT A11-1 (IMMI-ARMAN)

THE INJECTION OF LDCC INTO THE UNDERGROUND MINE WORKINGS WILL DESTROY FUTURE MINING OF THE



OREBODIES. 

RESPONSE TO COMMENT A11-1

THE USE OF LDCC WILL NOT NECESSARILY PRECLUDE CONVENTIONAL UNDERGROUND OR OPEN PIT MINING OF THE
OREBODY.  THE ONLY AREAS THAT WOULD BE FILLED OR LOST ARE THOSE WHICH ARE MINED OUT ALREADY.  IN
FACT, LDCC COULD ENHANCE UNDERGROUND MINING BY PROVIDING ADDITIONAL SUPPORT IN THE EXISTING
ADITS AND CROSSCUTS.  AREAS WHICH HAVE NOT BEEN PREVIOUSLY MINED WILL NOT BE FILLED WITH LDCC. 
 THUS, THE NEW ORE CAN BE ACCESSIBLE TO CONVENTIONAL MINING TECHNOLOGIES.

COMMENT A11-2 (IMMI-ARMAN)

IT IS NOT POSSIBLE TO CREATE A PERMANENT BOND OR SEAL BETWEEN LDCC AND THE MASSIVE SULFIDE TO
KEEP UNDERGROUND SEEPAGES FROM FLOWING.  HOW WILL LDCC BE BONDED TO LOOSE AND POWDERY SULFATE
MATERIAL LOCATED 200 TO 400 FEET BELOW SURFACE LEVEL?

RESPONSE TO COMMENT A11-2

THE LDCC MATERIAL WHICH IS PROPOSED HAS BEEN USED IN SEVERAL TESTS TO EXTINGUISH BURNING COAL 
AND TO PILLAR WALLS IN AN UNDERGROUND COPPER MINE AND APPEARS TO BOND AND SEAL VERY WELL.  IN
ADDITION, THE LOW VISCOSITY OF THE MATERIAL WILL PERMIT ENCAPSULATION OF RUBBLIZED ROCK AND ORE
IN THE MINE. THE EXACT FORMULATION OF THE MATERIAL AND HANDLING PROPERTIES WILL BE DEVELOPED 
DURING THE TEST PHASE OF THE PROJECT. 

COMMENT A11-3 (IMMI-ARMAN)

HOW WILL THE UNDERGROUND WORKINGS BE FILLED?

RESPONSE TO COMMENT A11-3

TO DATE, LDCC HAS BEEN INJECTED INTO MINED OUT CAVITIES FROM SURFACE DRILL HOLES FOR SUBSIDENCE
CONTROL.  IF LDCC IS THE SELECTED ALTERNATIVE AT IMMI, DRILL HOLE AND UNDERGROUND PLACEMENT WILL
BE EVALUATED DURING FINAL DESIGN.

COMMENT A11-4 (IMMI-ARMAN)

AFTER LDCC IS INJECTED INTO THE MINE WORKINGS, WHAT WILL PREVENT THE "REACTIVE FORCES OF NATURE"
FROM CREATING SEEPAGES IN THE FUTURE?

RESPONSE TO COMMENT A11-4

THE INJECTION OF LDCC INTO THE MINE WORKING IS DESIGNED TO RAISE THE GROUNDWATER TABLE TO 
PREMINING CONDITIONS AND ENCAPSULATE RUBBLIZED MASSIVE SULFIDE ORE.  LDCC WILL ALSO ADD
SUBSTANTIAL NEUTRALIZATION REAGENT UNDERGROUND IF "REACTIVE FORCES OF NATURE" CREATE NEW
CONDITIONS AT IMM.  ALSO LDCC IS ONLY A PORTION OF THE TOTAL REMEDIAL ACTION.  THE OTHER ONES,
SUCH AS CAPPING WILL PREVENT MOST SURFACE WATER FROM ENTERING THE MINE WORKINGS.

COMMENT A11-5 (IMMI-ARMAN)

WHAT IS THE BASIS OF THE 85% EFFECTIVENESS FOR THE LDCC ALTERNATIVE?

RESPONSE TO COMMENT A11-5

THE 85 PERCENT EFFECTIVENESS FOR THE LDCC ALTERNATIVE WAS ARRIVED AT BY CONSIDERING SEVERAL



FACTORS.  THESE INCLUDED ENCAPSULATION STUDIES CONDUCTED ON BROKEN/RUBBLIZED COAL PILES TO
EXTINGUISH COAL MINE FIRES, COMPLETE CAVITY FILL FOR SUBSIDENCE CONTROL AT A SITE IN WYOMING,
AND ADHESION STUDIES OF LDCC ON PILLARS FOR AIR WALL CONTROL IN AN UNDERGROUND MINE.  IN 
ADDITION, ACCESS AND SIZE OF THE AREA TO BE FILLED WERE WEIGHED AND EXAMINED.  BASED ON THE
ABOVE FACTORS, IT WAS CONCLUDED THAT LDCC COULD BE 80 TO 90 PERCENT EFFECTIVE.

COMMENT A11-6 (RARDIN)

WE OBTAIN OUR WATER (DRINKING AND AGRICULTURAL) FROM FLAT CREEK.

RESPONSE TO COMMENT A11-6

DURING THE REMEDIAL INVESTIGATION, A SURVEY WAS CONDUCTED TO DETERMINE IF THE RESIDENCES ALONG
FLAT CREEK WERE USING WATER WHICH COULD POSSIBLY BE CONTAMINATED BY RUNOFF FROM THE MINNESOTA
FLATS TAILINGS PILE.  AT THAT TIME, NO RESIDENCES WERE IDENTIFIED THAT WERE USING FLAT CREEK
WATER.  WATER IN FLAT CREEK BELOW MINNESOTA FLATS EXCEEDS THE EPA SAFE DRINKING WATER STANDARDS 
FOR CADMIUM, COPPER, IRON, AND MANGANESE. IF ALTERNATIVE CA-9 IS IMPLEMENTED, THE MINNESOTA
FLATS TAILINGS PILE MAY BE REMOVED.  THIS SHOULD IMPROVE THE WATER QUALITY IN FLAT CREEK.

COMMENT A11-7 (MILLER)

FOR THE UPPER SLICKROCK CREEK DIVERSION, WHY DOES EPA RECOMMEND THIS ALTERNATIVE WHICH DOES NOT
HAVE IDENTIFIABLE QUANTIFIABLE BENEFITS?

RESPONSE TO COMMENT A11-7

AS SHOWN IN TABLES 7-4 AND 7-5 OF THE FEASIBILITY STUDY ADDENDUM, THE UPPER SLICKROCK DIVERSION
WILL REDUCE UNCONTROLLED SPILLS FROM SPRING CREEK DEBRIS DAM.  THIS IS AN IDENTIFIABLE AND
QUANTIFIABLE BENEFIT.

COMMENT A11-8 (MILLER)

IF THE LIME NEUTRALIZATION PROCESS IS IMPLEMENTED, HOW WILL THE DEWATERED SLUDGE BE PLACED IN
BRICK FLAT PIT SO THAT IT EVENLY COVERS THE OPEN PIT?

RESPONSE TO COMMENT A11-8

THE DEWATERED SLUDGE WILL BE DUMPED AT ONE EDGE OF BRICK FLAT PIT.  IT WILL THEN BE SPREAD TO
ALLOW DRYING DURING NON-RAINFALL CONDITIONS.  ONCE THE SLUDGE IS DRIED, IT IS EXPECTED THAT THE
MATERIAL WILL SUPPORT HEAVY EQUIPMENT.

COMMENT A11-9 (MILLER)

PERSONS WHO PREPARED THE COMPONENT ALTERNATIVE SUMMARY TABLE 7 APPARENTLY OVERLOOKED THE
FOLLOWING NEGATIVE ISSUES:

COMPONENT ALTERNATIVE     ADDITIONAL NEGATIVE ISSUES

SOURCE CONTROL

PARTIAL CAPPING       (A) CREATES AN AREA SUBJECT TO WIND EROSION AND DUST FORMATION.
(B) DECREASES TIME OF CONCENTRATION WHICH RESULTS IN FASTER SURFACE

RUNOFF CONTRIBUTING TO INCREASED DOWNSTREAM RUNOFF.
(C) INCREASES RUNOFF RESULTING IN INCREASED EROSION AND FLOODING.



(D) COULD PRODUCE MORE SEDIMENT AND CARRY MORE HEAVY METALS DIRECTLY
INTO RECEIVING WATERS.

COMPLETE CAPPING      (A) THE SAME AS THOSE LISTED IN PARTIAL CAPPING ONLY TO A GREATER
DEGREE.

(B) EXTREMELY DIFFICULT CONSTRUCTION PROBLEM ON STEEP SLOPES; MAY
REQUIRE BENCHING AND MAJOR EARTH MOVING EFFORT.

(C) A TEMPORARY MEASURE SUBJECT TO LOSING SEAL BY EARTH MOVEMENT
(EARTHQUAKES) AS WELL AS FRACTURING BY ALTERNATE FREEZING AND
THAWING, ETC.

(D) ALTHOUGH CONSIDERED A PROVEN TECHNIQUE BY THE AUTHORS, A QUESTION
ARISES AS TO WHETHER IT IS PROVEN ON TERRAIN AND SOIL CONDITIONS
SIMILAR OR EQUIVALENT TO THOSE AT IRON MOUNTAIN.

GROUNDWATER           (A) ALTHOUGH THE AUTHOR(S) ADMIT INTERCEPTION THAT THIS APPROACH IS
NOT PROVEN IN THIS TYPE OF APPLICATION, OUR EXPERIENCE SUGGESTS A
LOW LEVEL OF EFFECTIVENESS BECAUSE THERE IS NO AQUIFER OR NO
DEFINED WATER TABLE.  WOULD ONLY INTERCEPT WATER MOVING THROUGH 
CRACKS AND FISSURES INTO THE NEW TUNNELS.

LOW DENSITY CELLULAR  (A) RATER ADEQUATELY COVERED THE CONCRETE POSSIBLE SHORTCOMINGS OF
THIS TECHNOLOGY WITH THE EXCEPTION OF ANY THOUGHT BEING GIVEN TO
THE DESTRUCTION OF ABOUT $400 MILLION OF VALUABLE STRATEGIC
NATURAL RESOURCES AND COMPENSATION THEREFORE.

(B) THE TEXT OF THE REPORT SUGGESTS THAT ONE OF THE PRINCIPAL PURPOSES
OF THIS TREATMENT WILL BE TO RAISE THE WATER LEVEL ABOVE THE
OREBODY. IN THE HIGHLY FRACTURED AREA IN WHICH THE MINE IS
LOCATED, THE PRACTICALITY OF DOING THIS IS QUESTIONED.  NEW SEEPS
WILL DEVELOP WITH AMD BEING PRODUCED THEREFROM.  A RESULT OF NOT
ACCOMPLISHING THIS WILL MEAN THE CONTINUING BREAKDOWN OF THE
OREBODY THROUGHOUT ITS CONTACT INTERFACE WITH THE MASSIVE CONCRETE
(LDCC) PLUG. SHOULD THIS OCCUR, AMD WILL CONTINUE TO FLOW FROM THE 
MINE.

WITH THESE POSSIBILITIES IN MIND, IT IS PLAIN TO SEE WHY THE EPA
PROPOSAL WAS SO WELL WEASEL WORDED THAT ALL REDDING CHICKENS WENT
SOUTH; I.E., ASSUMED EFFECTIVENESS; COULD  RANK; STILL DIFFICULT
TO ACCURATELY PREDICT ITS EFFECTIVENESS; IF FULLY SUCCESSFUL; ETC.

(C THE QUESTION IS THEN RAISED AS TO WHY EPA IS EVEN CONSIDERING SUCH
AN EXPERIMENTAL UNTRIED GAMBLE WITH SUPERFUND MONIES WHEN IMMI IS
PROPOSING TO USE COMPLETELY TRIED AND PROVEN TECHNIQUES WHICH WILL
WORK AND DO A FAR SUPERIOR JOB THAN ANY OF EPA'S FAIRY TALES AND
THE IMMI PLAN IS TO USE PRIVATE CAPITAL TO DO SO.

IT ALMOST APPEARS TO BE JUST THE INSANE DESIRE ON THE PART OF
STATE AND FEDERAL GOVERNMENT TO SPEND SUPERFUND DOLLARS, THEREBY
PROPAGATING THEIR OWN JOBS.  AS A CITIZEN AND TAXPAYER, I OBJECT
TO THIS GOVERNMENT FOOLISHNESS.  THE CHANCES OF EPA RECOVERING ITS
MONEY FROM THE OWNERS, PAST OR PRESENT, IS EXTREMELY REMOTE. IN
FACT IF THE PLAN TO FILL THE MINE WITH (LDCC) CONCRETE WERE TO BE
IMPLEMENTED, EPA MAY HAVE TO SETTLE WITH THE OWNER FOR
CONFISCATION OF A PROPERTY WITH A RESOURCE VALUED AT MORE THAN
FOUR TIMES THE COST OF THE REMEDIAL ACTIONS.



WATER MANAGEMENT

SOUTH FORK SPRING     (A) THE REPORT QUITE CORRECTLY CREEK DIVERSION CITES THAT THIS
ALTERNATIVE FEATURE CANNOT BE EVALUATED AS TO ITS ACCOMPLISHMENTS.

UPPER SPRING CREEK    (B) ONCE AGAIN, THE REPORT AVOIDS MAKING ANY CLAIMS WITH RESPECT
DIVERSION   TO THE ACCOMPLISHMENTS OF THIS COMPONENT, CALLING IT UNKNOWN.

BOTH OF THE ABOVE ALTERNATIVE COMPONENTS WERE IDENTIFIED AS HAVING BEST COST-BENEFIT RATIO. 
AGAIN, COST-BENEFIT NEEDS TO BE QUANTIFIED USING FINITE NUMBERS IN THE BENEFIT COLUMN NOT A
RELATIVE RATING.  THE BENEFIT NEEDS TO BE POSITIVELY IDENTIFIED:  I.E., SALMON DIRECTLY TRACED
TO BEING SAVED BY THE ALTERNATIVE PLAN COMPONENT, THEN THE VALUE OF EACH SALMON, ETC.  BENEFITS
NEED TO BE PRIMARY, NOT SECONDARY.  THE USE OF THIS TYPE OF WORDING IN THE REPORT OPENS THE DOOR
TO THE USE OF BENEFIT VALUES THAT CAN BE CLAIMED IN ACCORDANCE WITH THE WATER RESOURCES COUNCIL
GUIDELINES USED FOR OTHER FEDERALLY FUNDED OR COOPERATIVE (COST-SHARING) PROJECTS.

UPPER SLICKROCK       (A) ONCE AGAIN, THE REPORT FAILS TO INCLUDE A PREDICTION AS TO
DIVERSION                THE EFFECTIVENESS OF THIS ALTERNATIVE.  MORE SPECULATION ON THE

PART OF EPA.  WHY RECOMMEND SOMETHING THAT CANNOT HAVE
IDENTIFIABLE QUANTIFIABLE BENEFITS?

TREATMENT

LIME NEUTRALIZATION   (A) THE PROCESS IS PROVEN; HOWEVER, THE PROCESS GENERATES A PERPETUAL 
TOXIC WASTE PROBLEM FAR GREATER THAN THE AMD, WHICH CAN BE CLEANED
BY THE IMMI PLAN.

(B) PROPOSALS WITHIN THE PLAN CALL FOR THE SLUDGE TO BE DRIED TO 40
PERCENT MOISTURE CONTENT, THEN TRANSPORTED TO THE BRICK FLAT PIT. 
A BARRIER ACROSS THE ENTRANCE TO THE PIT WOULD BE NEEDED AND THE
PIT WALLS AND FLOOR WOULD BE LINED, POSSIBLY A DOUBLE MEMBRANE
WITH SUBSURFACE DRAINAGE TO COMPLY WITH RCRA.  A QUESTION IS
RAISED AS TO HOW THIS VERY MOIST MATERIAL IS TO BE PLACED SO THAT
IT EVENLY COVERS THE OPEN PIT.  THE MATERIAL IS TOO DRY TO FLOW
AND TOO WET TO SUPPORT EARTH MOVING EQUIPMENT. THIS, OF COURSE,
ONLY APPLIES TO THE FIRST YEAR OPERATIONS.  FROM THEN ON, THE
QUESTION BECOMES MORE INVOLVED.  WHEN IT RAINS, THE SLUDGE IS
REWETTED, THE MOISTURE CONTENT IS RAISED ABOVE 40 PERCENT; AND,
ALTHOUGH A CRUST MAY FORM DURING SUMMER MONTHS, THE STABILITY AND
BEARING STRENGTH BECOMES LESS; HENCE, THERE IS NO OPPORTUNITY TO
USE EQUIPMENT.  A NEW, VERY TREACHEROUS HAZARD IS FORMED; SOMEONE
STEPPING ON THE CRUST AND DROPPING INTO A QUAGMIRE SIMILAR TO
QUICKSAND, WHICH IS TOXIC.  NOT A PLEASANT SITUATION BEING
MANDATED AND PERPETUATED BY EPA.

(C) A SECOND HAZARD EXISTS -- AS THE PIT FILLS BY SOME MAGIC MEANS NOT
YET DESCRIBED BY EPA, AND AS SUCCESSIVE YEARS OF RAINFALL FILL THE
RESERVOIR WITH SLUDGE THAT COULD FLOW.  WHAT HAPPENS IF A MAJOR
EARTHQUAKE STRIKES THIS AREA?  WILL THE EMBANKMENT HOLD, OR WILL
IT BE BREACHED UNDER POSSIBLY LESS THAN WORST CASE CONDITIONS?  A
BREACH WOULD RELEASE A SLUG FLOW OF TOXIC MATERIAL WHICH WOULD
FLOW DOWN THE HILL, THEN DOWN BOULDER CREEK, WIPING OUT EVERYTHING
IN ITS PATH AND ULTIMATELY FLOWING INTO THE SACRAMENTO RIVER ABOVE
KESWICK DAM, POSSIBLY CAUSING A WAVE WHICH COULD BREACH OR OVERTOP
KESWICK DAM, CAUSING VERY SERIOUS AND DEVASTATING FLOODING.



FLOODING WITH WATER AND SLUDGE POLLUTED BY ALL THE TOXIC
SUBSTANCES ACCUMULATED AT THE BRICK FLAT PIT PLUS, POSSIBLY, ALL
OF THE MATERIALS ACCUMULATED AT THE SPRING CREEK DEBRIS DAM, DOES
NOT PAINT A PRETTY SCENE.  AND TO THINK THAT EPA IS PROPOSING SUCH
AN ALTERNATIVE] 

RESPONSE TO COMMENT A11-9

PARTIAL CAPPING

A. IT IS NOT ANTICIPATED THAT WIND EROSION WILL BE A SUBSTANTIAL PROBLEM.  HOWEVER, MEASURES
TO PREVENT, REDUCE, OR MITIGATE WIND EROSION AND DUST ARE A DETAIL WHICH WILL BE ADDRESSED
DURING THE FINAL DESIGN OF THIS ALTERNATIVE.

B. DECREASING THE TIME OF CONCENTRATION COULD INCREASE OR DECREASE THE PEAK FLOW DOWNSTREAM
ONCE IT IS COMBINED WITH RECEIVING WATERS.  THE EFFECTS OF THIS CHANGE IN RUNOFF ARE A
DETAIL WHICH WILL BE ADDRESSED DURING FINAL DESIGN.

C. ANY POTENTIAL INCREASE IN EROSION FROM INCREASED RUNOFF WILL BE ADDRESSED DURING THE FINAL
DESIGN.

D. IT IS UNLIKELY THAT INCREASED RUNOFF INTO THE RECEIVING WATERS WOULD CARRY MORE HEAVY
METALS THAN WOULD BE REDUCED BY PREVENTING THE MIGRATION OF THESE WATERS THROUGH THE
OREBODY.  HOWEVER, THIS WILL BE CONSIDERED DURING FINAL DESIGN.

COMPLETE CAPPING

A. SEE ABOVE ANSWERS.

B. WE AGREE THAT THERE WILL BE A SUBSTANTIAL EARTHMOVING OPERATION TO CONSTRUCT THE COMPLETE
CAP.  HOWEVER, THE ACTUAL AREAS TO BE CAPPED WILL BE REVIEWED DURING THE FINAL DESIGN. 
SOME VERY STEEP AREAS (E.G., NORTH FACE OF BRICK FLAT PIT) WILL LIKELY NOT BE COVERED. 
THIS IS NOT EXPECTED TO SIGNIFICANTLY INFLUENCE THE EFFECTIVENESS OF THE TOTAL CAP.  THE
RUNOFF IN THESE STEEP AREAS IS HIGH AT PRESENT, AND THEREFORE A CAP WILL NOT REDUCE THE
INFILTRATION AS MUCH AS IN THE FLATTER AREAS.

C. THE FINAL DESIGN OF THE CAP WILL CONSIDER THE FREEZE-THAW AND EARTH MOVEMENT POTENTIAL. 
EARTHQUAKES CAUSING SIGNIFICANT PERMANENT GROUND DISPLACEMENT ARE NOT CONSIDERED TO BE A
SERIOUS PROBLEM IN THE CAPPED AREA. OTHER EARTH MOVEMENTS ASSOCIATED WITH CONTINUED CAVED
GROUND FORMATION WILL BE INCLUDED IN THE DESIGN CRITERIA.

D. THE REPORT STATES FOR SC-3, "THIS METHOD USES CONVENTIONAL MATERIALS, EQUIPMENT, AND
CONSTRUCTION TECHNIQUES APPLIED IN AN INNOVATIVE MANNER.".  THERE IS NO CLAIM THAT THIS
METHOD HAS BEEN PERFORMED ON TERRAIN OR SOIL CONDITIONS SIMILAR TO THOSE AT IRON MOUNTAIN
MINE. HOWEVER, THE CONSTRUCTION METHODS ARE CONVENTIONAL, AND THE CONSTRUCTION OF BRICK
FLAT PIT INDICATES STEEP TEMPORARY CUTS FOR THE BENCHES ARE POSSIBLE.

SOIL CEMENT (SC-4) HAS BEEN PLACED ON SLOPES STEEPER THAN 3:1 (HORIZONTAL TO VERTICAL).  MANY
POND AND RESERVOIR EMBANKMENTS HAVE SOIL-CEMENT AS AN EROSION PROTECTION MEMBRANE.

THE TERRAIN AND SOIL CONDITIONS WILL BE CONSIDERED IN THE FINAL DESIGN OF THE CAP.

GROUNDWATER INTERCEPTION



DEWATERING OF MINE WORKINGS BY TUNNELS FOR THE PURPOSE OF HYDROLOGICAL ISOLATION IS A PROVEN
TECHNOLOGY.  SOME EXAMPLES KNOWN TO US INCLUDE:  THE YERINGTON PIT IN YERINGTON, NEVADA; THE
BOUGANVILLE DEPOSIT IN PAPUA, NEW GUINEA; AND THE TWIN BUTTES PIT NEAR TUCSON, ARIZONA.

THE TUNNELS (COLLECTION GALLERIES) WILL INTERCEPT FLOW MOVING IN OPEN FRACTURES AND JOINTS AND
CONVEY WATER INTERCEPTED IN LONG HOLES DRILLED FROM THE TUNNELS.  THE ORIENTATION AND LENGTH OF
THE LONG HOLES CAN BE VARIED TO MAXIMIZE THE EFFECTIVENESS IN INTERCEPTING GROUNDWATER FLOW
TOWARD THE WORKINGS.

LOW-DENSITY CELLULAR CONCRETE

NO NATURAL RESOURCES WILL BE DESTROYED; CONVENTIONAL MINING ACTIVITIES CAN TAKE PLACE IN ORE
CONTAINING AREAS.  IN ADDITION, THE $400 TO $600 MILLION FIGURE APPEARS TO REPRESENT A VALUE IN
THE GROUND, NOT A NET PRESENT VALUE OF THE RESOURCE. THE SUGGESTED PURPOSE OF LDCC IS TO
REESTABLISH THE ORIGINAL GROUNDWATER TABLE AND PREVENT FURTHER OXIDATION OF THE MASSIVE SULFIDE
THROUGH ENCAPSULATION OF THE RUBBLIZED AREAS. NEW SEEPS MAY DEVELOP, BUT IF THE SURFACE OR
GROUNDWATER DOES NOT COME IN CONTACT WITH ORE, AMD WILL NOT FORM.

ALSO, THIS IS THE VERY SAME PROBLEM ENVISIONED WITH IN SITU LEACHING.  IF A RESERVOIR OF AMD IS
CREATED IN THE MINE (HIGHLY FRACTURED), IT COULD ALSO LEACH OUT AND CAUSE ENVIRONMENTAL
PROBLEMS.

WATER MANAGEMENT

TABLES 7-4 AND 7-5 OF THE FEASIBILITY STUDY ADDENDUM PRESENT DATA WHICH SHOW THAT BOTH THE UPPER
SPRING CREEK DIVERSION AND THE SOUTH FORK SPRING CREEK DIVERSION WILL REDUCE SPILLS FROM SPRING
CREEK DEBRIS DAM.  THESE SPILL REDUCTIONS WOULD BE THE MAJOR BENEFITS OF THESE TWO SURFACE WATER
DIVERSIONS.

AS SHOWN IN TABLES 7-4 AND 7-5, THE UPPER SLICKROCK CREEK DIVERSION IS EXPECTED TO REDUCE THE
METALS LEAVING THE IMM SITE.  THIS REDUCTION WOULD BE THE BENEFIT OF THIS DIVERSION.

TREATMENT

THE LIME/LIMESTONE NEUTRALIZATION PROCESS DOES PRODUCE A LARGE QUANTITY OF SLUDGE.  IF THIS
SLUDGE IS PROPERLY HANDLED, IT SHOULD PRESENT NO ENVIRONMENTAL PROBLEM.

THE LIME/LIMESTONE SLUDGE WOULD BE DEWATERED TO APPROXIMATELY 40 PERCENT SOLIDS AND THEN DUMPED
IN BRICK FLAT PIT.  THE SLUDGE WOULD BE SPREAD AND ALLOWED TO DRY.  THE SLUDGE WOULD THEN BE
GRADED TO SLOPE SUCH THAT ANY RAINWATER WOULD RUNOFF TO A LOW AREA FROM WHICH THE RUNOFF WOULD
BE CONTINUOUSLY REMOVED BY PUMPING.

THE RETAINING WALL WHICH WILL BE INSTALLED AT THE ENTRANCE TO BRICK FLAT PIT WOULD BE DESIGNED
TO WITHSTAND EARTHQUAKES EXPECTED IN THE IMM AREA.  EVEN IF THE RETAINING WALL SHOULD FAIL, THE
SLUDGE IN BRICK FLAT PIT WILL BE RELATIVELY DRY AND NOT BE FLUID.  THUS, IT SHOULD NOT FLOW INTO
SLICKROCK CREEK AND CAUSE THE SEQUENCE OF EVENTS DESCRIBED IN THIS COMMENT.

COMMENT A11-10 (CONTINI)

PLUGGING AND CAPPING THE IRON MOUNTAIN PROPERTY IS NOT FEASIBLE BECAUSE IT WILL CAUSE THE ACID 
MINE DRAINAGE TO SURFACE ELSEWHERE.

RESPONSE TO COMMENT A11-10



BOTH THE PARTIAL AND COMPLETE CAPPING WOULD PREVENT THE DIRECT INFLOW OF SURFACE WATER RUNOFF
INTO THE UNDERGROUND WORKINGS.  CAPPING SHOULD NOT CAUSE AMD TO SURFACE ELSEWHERE.  THE
INJECTION OF LDCC INTO THE MINE WORKINGS IS DESIGNED TO RAISE THE GROUNDWATER TABLE TO PREMINING
CONDITIONS AND ENCAPSULATE RUBBLIZED MASSIVE SULFIDE ORE.  LDCC WILL ALSO ADD SUBSTANTIAL
NEUTRALIZATION REAGENT UNDERGROUND.

IT IS POSSIBLE THAT FILLING THE UNDERGROUND WORKINGS WITH LDCC MAY CAUSE GROUNDWATER TO SURFACE
ELSEWHERE. HOWEVER, DEPENDING UPON THE EFFECTIVENESS OF THE LDCC IN PREVENTING THE FORMATION OF
AMD, THE QUALITY OF THESE SEEPS MAY OR MAY NOT BE RELATIVELY FREE FROM AMD.

COMMENT A11-11 (BUREAU)

AT A FUTURE DATE, THE USEFUL LIFE SPAN OF THE SPRING CREEK DEBRIS DAM SHOULD BE DETERMINED AS
WELL AS THE AMOUNT OF SEDIMENT THAT WILL BE DEPOSITED IN THE RESERVOIR.

RESPONSE TO COMMENT A11-11

THE U.S. BUREAU OF RECLAMATION IS CURRENTLY RESPONSIBLE FOR THE USEFUL LIFE OF SPRING CREEK
DEBRIS DAM.  THE IMPLEMENTATION OF THE REMEDIAL ACTION SHOULD NOT HAVE A SIGNIFICANT EFFECT ON
SEDIMENT DEPOSITION IN THE RESERVOIR.

COMMENT A11-12 (BUREAU)

THE CAPPING AND DIVERSION ALTERNATIVES PROVIDE THE GREATEST COST BENEFIT.  AND WE SUPPORT THE
PHASED APPROACH TO IMPLEMENTATION.

RESPONSE TO COMMENT A11-12

EPA APPRECIATES THE BUREAU OF RECLAMATION'S SUPPORT.

COMMENT A11-13 (BUREAU, FWS)

WE DO NOT BELIEVE THAT PARTIAL OR COMPLETE CAPPING WILL RESULT IN SIGNIFICANT ENVIRONMENTAL
CONCERNS WITH RESPECT TO VEGETATION AND WILDLIFE.

RESPONSE TO COMMENT A11-13

NO RESPONSE NECESSARY.

CATEGORY A12 -- COMMENTS RELATED TO THE CLEAN WATER ACT

COMMENT A12-1 (STAUFFER)

EPA HAS ADDED REMEDIAL ALTERNATIVES CA-8 AND CA-9 BASED ON CLEAN WATER ACT STANDARDS INCLUDING
(I) BAT EFFLUENT LIMITATIONS FOR ALL POLLUTION SOURCES AT IRON MOUNTAIN MINE, AND (II) AMBIENT
WATER QUALITY CRITERIA APPLICABLE TO THE SACRAMENTO RIVER AND ITS TRIBUTARIES.  EPA JUSTIFIES
THESE ADDITIONS ON THE GROUND THAT THE NCP REQUIRES IDENTIFICATION OF ALTERNATIVES THAT MEET OR
EXCEED ALL "APPLICABLE OR RELEVANT" ENVIRONMENTAL STANDARDS.

THE NCP, HOWEVER, CLEARLY SPECIFIES THAT APPLICABLE AND RELEVANT STANDARDS WILL BE EVALUATED AND
"IDENTIFIED FOR THE SPECIFIC SITE.".  40 CFR SECTION 300.68(I).  LIKEWISE, THE PREAMBLE TO THE
NCP "REEMPHASIZES THAT THE DETERMINATION AND IMPLEMENTATION OF APPLICABLE AND RELEVANT AND
APPROPRIATE REQUIREMENTS WILL BE MADE ON A CASE-BY-CASE REVIEW IS ESPECIALLY CRITICAL WHEN
APPLYING CLEAN WATER ACT STANDARDS WHICH ARE THEMSELVES BASED ON COMPLEX, CASE-BY-CASE ANALYSIS.



YET THE FS ADDENDUM FAILS EVEN TO ACKNOWLEDGE THE DIVERSE ISSUES WHICH THE AGENCY WILL NEED TO
RESOLVE BEFORE IT CAN DETERMINE WHETHER PARTICULAR CLEAN WATER ACT STANDARDS SHOULD BE DEEMED 
APPLICABLE OR RELEVANT TO THE IRON MOUNTAIN MINE SITE.  THESE UNRESOLVED ISSUES INCLUDE AT LEAST
THE FOLLOWING:

• TO THE EXTENT THE ACID MINE DRAINAGE AT THE SITE HAS NONPOINT SOURCES, IT IS NOT
APPROPRIATE TO APPLY TECHNOLOGY-BASED EFFLUENT LIMITATIONS ISSUED FOR POINT SOURCES
UNDER THE CLEAN WATER ACT.  THE CLEAN WATER ACT RECOGNIZES THAT NONPOINT SOURCES ARE
NOT AMENABLE TO TECHNOLOGICAL SOLUTIONS; INSTEAD THEY REQUIRE SITE SPECIFIC
MANAGEMENT PRACTICES OR LAND USE CONTROLS.  NONPOINT SOURCE POLLUTION IS ADDRESSED
BY AREA WIDE WATER QUALITY MANAGEMENT PLANS DEVELOPED UNDER SECTION 208.

• TO THE EXTENT THE ACID MINE DRAINAGE HAS NONPOINT SOURCES, SITE-SPECIFIC,
WATER-QUALITY-BASED EFFLUENT LIMITATIONS ARE ALSO NOT APPROPRIATE.  UNDER THE CLEAN
WATER ACT SCHEME FOR NONPOINT SOURCES, WATER QUALITY STANDARDS ARE TAKEN INTO
ACCOUNT ON A REGIONAL BASIS IN THE SECTION 208 PLANS.  THEY ARE NOT, AS A GENERAL
RULE, FACTORED INTO THE REQUIREMENTS FOR AN INDIVIDUAL SOURCE.  IN THIS FASHION, THE
POLLUTION FROM ALL SOURCES IN AN AREA CAN BE TAKEN INTO ACCOUNT IN DEVELOPING
NONPOINT SOURCE POLLUTION CONTROL REQUIREMENTS.

• TO THE EXTENT THE DISCHARGE FROM THE MINE HAS POINT SOURCES, EXISTING EFFLUENT
LIMITATIONS, E.G., FOR THE IRON ORE SUBCATEGORY OF THE ORE MINING AND DRESSING POINT
SOURCE CATEGORY, 40 C.F.R. PART 440, ARE NOT APPROPRIATE EITHER.  THOSE STANDARDS
APPLY TO "DISCHARGES FROM (A) MINES OPERATED TO OBTAIN IRON ORE, REGARDLESS OF THE
TYPE OF ORE OR ITS MODE OF OCCURRENCE," 40 C.F.R. SECTION 440.10 (EMPHASIS ADDED). 
THEY DO NOT APPLY TO INACTIVE MINES AND WERE NOT BASED ON A CONSIDERATION OF
CONDITIONS ASSOCIATED WITH INACTIVE MINES. RATHER, EPA BASED THE STANDARDS ON A
STUDY OF WASTE WATER GENERATION AT OPERATING MINES, 47 FED. REG. 25683, 25688
(1982), WHERE POLLUTION CONTROL MEASURES MAY BE ACHIEVABLE MORE EFFICIENTLY THAN IN
AN ABANDONED MINE.

• IF A DISCHARGE UNDER THE CLEAN WATER ACT IS A NON-POINT SOURCE, BUT TECHNOLOGY-BASED
EFFLUENT LIMITATIONS WHICH HAVE BEEN PROMULGATED ARE NOT APPLICABLE, EFFLUENT LIMITS
NORMALLY ARE BASED ON "BEST PROFESSIONAL JUDGMENT" ("BPJ").  TO THE EXTENT THAT
EFFLUENT LIMITATIONS BASED ON BPJ ARE APPROPRIATE HERE, THEY SHOULD TAKE INTO
ACCOUNT A VARIETY OF TECHNOLOGICAL AND ECONOMIC CONSIDERATIONS FOR TOXIC AND  NON-
CONVENTIONAL POLLUTANTS. BPJ STANDARDS REFLECTING THE BEST AVAILABLE TECHNOLOGY
ECONOMICALLY ACHIEVABLE ("BAT") SHOULD TAKE INTO ACCOUNT THE TECHNOLOGY, COST, AND
OTHER FACTORS IDENTIFIED IN SECTION 304(B)(2) AS WELL AS THE ECONOMIC IMPACT FACTORS
APPLICABLE IN SECTION 301(C) VARIANCES.  BPJ STANDARDS FOR CONVENTIONAL POLLUTANTS
(E.G., TOTAL SUSPENDED SOLIDS, BIOCHEMICAL OXYGEN DEMAND) REFLECTING "BEST
CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY" ("BCT"), SHOULD TAKE INTO ACCOUNT THE
COST REASONABLENESS TESTS CONTAINED IN SECTION 304(B)(4)(B).  IT IS UNCLEAR HOW
THESE FACTORS MIGHT APPROPRIATELY BE APPLIED IN CALCULATING BPJ EFFLUENT LIMITATIONS
FOR THE IRON MOUNTAIN MINE SITE.

• IF PROMULGATED CLEAN WATER ACT EFFLUENT LIMITATIONS ARE OTHERWISE APPROPRIATE FOR
THE SITE, A SECTION 301(C) ECONOMIC IMPACT VARIANCE MIGHT STILL BE AVAILABLE IF THE
ECONOMIC IMPACTS OF COMPLIANCE ARE EXCESSIVE; BUT IN FACT, THERE ARE NO APPLICABLE
STANDARDS.

• TO THE EXTENT THE MINE DISCHARGE HAS POINT SOURCES, WATER-QUALITY-BASED EFFLUENT
LIMITATIONS MAY NOT BE APPROPRIATE FOR REASONS SIMILAR TO THOSE DISCUSSED ABOVE WITH 
REGARD TO NONPOINT SOURCES.  IF THERE ARE OTHER SOURCES OF POLLUTION OF THE STREAM



SEGMENT AFFECTED BY THE MINE'S DISCHARGE, INCLUDING NONPOINT SOURCES FROM THE IRON
MOUNTAIN MINE SITE OR OTHER UPSTREAM SITES, IT WOULD BE APPROPRIATE TO PERFORM THE
WATER QUALITY ANALYSIS ON A REGIONAL BASIS.

• IN ASSESSING THE WATER QUALITY IMPACTS OF THE MINE DISCHARGE, IT WOULD BE
APPROPRIATE TO DEFINE A REASONABLE "MIXING ZONE" IN THE RECEIVING WATERS.

COMMENT A12-2 (STAUFFER)

THIS IS AN IMPROPER APPLICATION OF THIS REQUIREMENT.  ACCORDING TO THE CLEAN WATER ACT, BAT MUST
BE APPLIED TO THESE PROCESS STREAMS AND POINT SOURCE DISCHARGES FOR WHICH EFFLUENT LIMITS HAVE
BEEN ESTABLISHED AFTER CAREFUL STUDIES HAVE BEEN COMPLETED.  NONE HAVE BEEN ESTABLISHED FOR ACID
MINE DRAINAGE FOR INACTIVE MINE SITES.  WATER QUALITY CRITERIA SHOULD THEREFORE BE ESTABLISHED
ON A COST-EFFECTIVENESS/CASE-BY-CASE BASIS.

RESPONSE TO COMMENT A12-1 AND A12-2

STAUFFER CHEMICAL COMPANY SUBMITTED EXTENSIVE COMMENTS CONCERNING THE CLEAN WATER ACT.  THE
FEASIBILITY STUDY ADDENDUM PRESENTED TWO NEW COMBINED ALTERNATIVES, CA-8 AND CA-9, WHICH CONTAIN
POLLUTION CONTROL COMPONENTS AIMED PRIMARILY AT REDUCING OR ELIMINATING THE DISCHARGES FOR THE
TWO COPPER CEMENTATION PLANTS ONSITE.  THESE PLANTS ARE THE GREATEST SOURCES OF POLLUTION AT
IRON MOUNTAIN, DISCHARGING ACID MINE DRAINAGE CONTAINING UP TO 3 TONS OF TOXIC HEAVY METALS PER
DAY AT PH'S THAT HAVE BEEN MEASURED BELOW ONE STANDARD UNIT.  AMONG THE MAJOR APPLICABLE GOALS
OF THE CLEAN WATER ACT IS THE ELIMINATION OF THE DISCHARGE OF POLLUTANTS TO SURFACE WATERS.
STAUFFER WOULD ARGUE THAT A CLEANUP ALTERNATIVE SUCH AS ITS OWN $8.1 MILLION PROPOSAL, WHICH
ALLOWS THE CONTINUED UNTREATED DISCHARGE FROM THE PLANTS, IS CONCEIVABLY JUSTIFIABLE UNDER THE
CLEAN WATER ACT.  EPA STRONGLY DISAGREES.

AS STATED IN THE FEASIBILITY STUDY ADDENDUM, SECTION 301 OF THE CLEAN WATER ACT REQUIRES THAT
DISCHARGES FROM POINT SOURCES, SUCH AS THE CEMENTATION PLANTS, MEET BOTH TECHNOLOGY-BASED
POLLUTION CONTROL EFFLUENT LIMITATIONS, AND ANY MORE STRINGENT LIMITATIONS NECESSARY FOR
ACHIEVING COMPLIANCE WITH WATER QUALITY STANDARDS.  ONE OF STAUFFER'S REPEATED CONVENTIONS IS
THAT WATER QUALITY STANDARDS SHOULD BE NEGLECTED AT ALL POINTS ABOVE KESWICK DAM.  THE WATER
QUALITY STANDARDS THAT APPLY BELOW KESWICK DAM CLEARLY APPLY TO ALL TRIBUTARY STREAMS ABOVE IT,
INCLUDING BOULDER, SLICKROCK, FLAT, AND SPRING CREEKS.  THE NUMERIC AND NARRATIVE STANDARDS ARE
LISTED IN THE ADDENDUM, AND ARE A PART OF BOTH STATE AND FEDERAL LAW.

EPA HAS DETERMINED USING BEST PROFESSIONAL JUDGMENT THAT EFFLUENT LIMITATIONS ACHIEVABLE USING
LIME TREATMENT AND SETTLING TECHNOLOGY SATISFY THE TECHNOLOGY-BASED POLLUTION CONTROL
REQUIREMENTS OF THE ACT.  THIS TECHNOLOGY WILL RAISE THE DISCHARGE PH FROM ABOUT 1-2 TO
APPROXIMATELY 6-9, AND WILL AT MINIMUM ACHIEVE MAXIMUM CONCENTRATION LIMITS OF 0.3 MG/L COPPER,
1.5 MG/L ZINC, AND 0.1 MG/L CADMIUM.  MAXIMUM CONCENTRATIONS DISCHARGED FROM THE COPPER
CEMENTATION PLANTS DURING THE REMEDIAL INVESTIGATION WERE 2 TO 3 ORDERS OF MAGNITUDE ABOVE THESE
LIMITS:

• 111 MG/L COPPER
• 1,270 MG/L ZINC
• 8.9 MG/L CADMIUM.

STAUFFER HAS PRESENTED MANY GENERALIZED ARGUMENTS CONCERNING THE CLEAN WATER ACT WITHOUT
RELATING THEM TO ANY SPECIFIC SOURCES OF POLLUTION, OR RECEIVING STREAMS, AT IRON MOUNTAIN MINE. 
IT IS THEREFORE DIFFICULT TO ASCERTAIN THE POINT OF SEVERAL OF THESE ARGUMENTS.  SUMMARIES OF
ISSUES RAISED IN THE DISCUSSION ON PAGES 3 TO 5 OF STAUFFER'S LETTER AND EPA RESPONSES FOLLOW.



• TECHNOLOGY-BASED LIMITATIONS SHOULD NOT BE APPLIED TO NONPOINT SOURCES OF ACID MINE
DRAINAGE.

EPA HAS NOT APPLIED TECHNOLOGY-BASED LIMITATIONS TO ANY NONPOINT SOURCES, AND STAUFFER HAS
FAILED TO IDENTIFY ANY NONPOINT SOURCES AT IRON MOUNTAIN MINE.  THE COPPER CEMENTATION PLANTS
ARE CLEARLY POINT SOURCES.  ALTHOUGH MANY SOURCES OF POLLUTANTS SUCH AS WASTE DUMPS ARE COMMONLY
REFERRED TO AS NONPOINT SOURCES, THEY ARE IN FACT POINT SOURCES FOR THE PURPOSES OF THE CLEAN
WATER ACT.

• WATER QUALITY-BASED EFFLUENT LIMITATIONS SHOULD ALSO NOT BE APPLIED TO NONPOINT
SOURCES.

AGAIN, WITHOUT A PARTICULAR REFERENCE TO A NON-POINT SOURCE, THE POINT OF THIS ARGUMENT IS
UNCLEAR.

• PROMULGATED EPA EFFLUENT GUIDELINES SUCH AS THOSE FOR THE IRON ORE SUBCATEGORY OF
THE ORE MINING AND DRESSING POINT SOURCE CATEGORY SHOULD NOT BE APPLIED TO POINT
SOURCES AT INACTIVE MINES.

AS STATED ABOVE, EPA ESTABLISHED USING BEST PROFESSIONAL JUDGMENT THAT EFFLUENT LIMITATIONS
ACHIEVABLE USING LIME TREATMENT AND SETTLING MEET THE TECHNOLOGY-BASED REQUIREMENTS OF THE ACT.
EVEN IF THE MINE WERE ACTIVE, EPA QUESTIONS WHETHER THE IRON ORE SUBCATEGORY GUIDELINES WOULD BE
APPLICABLE.

• IF A DISCHARGE UNDER THE CLEAN WATER ACT IS A NON-POINT SOURCE, BUT EPA-PROMULGATED
EFFLUENT LIMITATIONS ARE NOT APPLICABLE, EFFLUENT LIMITATIONS NORMALLY ARE BASED ON
"BEST PROFESSIONAL JUDGMENT.".

AGAIN, IT IS NOT POSSIBLE TO RESPOND TO THIS ISSUE WITHOUT A SPECIFIC REFERENCE TO A NONPOINT
SOURCE OF POLLUTION AT THE SITE.

• WATER QUALITY-BASED EFFLUENT LIMITATIONS MAY NOT BE APPROPRIATE FOR POINT SOURCES IF
THERE ARE OTHER SOURCES OF POLLUTION OF THE STREAM SEGMENT AFFECTED BY THE MINE'S
DISCHARGE INCLUDING NONPOINT SOURCES AT IRON MOUNTAIN MINE AND OTHER UPSTREAM SITES.

EPA DISAGREES.  WATER QUALITY-BASED EFFLUENT LIMITATIONS ARE APPROPRIATE TO POINT SOURCES, AND
MAY IN FACT BECOME MORE STRINGENT IF OTHER SOURCES OF POLLUTION AFFECT A STREAM SEGMENT.  IN
THIS CASE, IRON MOUNTAIN MINE IS THE ONLY SOURCE OF POLLUTION ON BOULDER AND SLICKROCK CREEKS. 
IRON MOUNTAIN IS BY FAR THE LARGEST SOURCE OF POLLUTION ON SPRING CREEK, AND THE ONE OTHER KNOWN
SOURCE IS UNDER A REGIONAL BOARD ORDER TO CEASE DISCHARGE.

• IN ASSESSING THE WATER QUALITY IMPACTS OF THE MINE DISCHARGE, IT WOULD BE
APPROPRIATE TO DEFINE A REASONABLE "MIXING ZONE" IN THE RECEIVING WATERS.

THE RECEIVING WATERS OF THE COPPER CEMENT PLANTS ARE BOULDER AND SLICKROCK CREEKS.  ALTHOUGH THE
CALIFORNIA BASIN PLANS CONTAIN NO PROVISIONS FOR MIXING ZONES, EPA TYPICALLY CALCULATES THE
AVAILABLE DILUTION USING A STREAM'S 7Q10.  IN THE CASE OF BOULDER CREEK, THIS MIGHT ALLOW A
SMALL MIXING ZONE.  SLICKROCK CREEK, HOWEVER, IS INTERMITTENT AND NO MIXING ZONE WOULD BE
ALLOWABLE.

CATEGORY A13 -- COMMENTS RELATED TO POINT OF COMPLIANCE

COMMENT A13-1 (STAUFFER)



EPA ADOPTED COMBINED ALTERNATIVES UPON BELIEF THEY MUST ABANDON THE POINT OF COMPLIANCE CONCEPT
PRESENTED IN THE PUBLIC COMMENT FS SUBMITTED IN AUGUST 1985.  THIS PROVIDED FOR COMPLIANCE IN
THE SACRAMENTO RIVER JUST BELOW KESWICK DAM.  NOW EPA ASSERTS THEY MUST IMPOSE THE MOST RIGOROUS
CONTROLS UPSTREAM FROM KESWICK DAM TO MEET THE REQUIREMENTS OF THE CLEAN WATER ACT AND THE
REQUIREMENT OF BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE.  THIS INTERPRETATION IS
ENTIRELY WRONG.

THE DESIGNATION OF A POINT OF COMPLIANCE WITH WATER QUALITY STANDARDS AT A POINT IN THE
SACRAMENTO RIVER CONTINUES TO BE JUSTIFIED.

RESPONSE TO COMMENT A13-1

EPA TO ANSWER.

COMMENT A13-2 (MILLER)

WHAT ARE THE SPECIFIC NEW OBJECTIVES ESTABLISHED BY EPA, IN THE FS ADDENDUM, IN TERMS OF FINITE
NUMBERS?

RESPONSE TO COMMENT A13-2

EPA'S NEW SECONDARY OBJECTIVE IS TO DEVELOP A COST-EFFECTIVE REMEDY THAT WILL MINIMIZE THE
DISCHARGE OF METALS FROM THE IMMI SITE INTO THE RECEIVING WATERS.  THERE ARE NO FINITE NUMBERS,
AND THIS OBJECTIVE WILL BE USED ONLY ON A RELATIVE BENEFIT BASIS WHEN COMPARING ONE ALTERNATIVE
VERSUS ANOTHER.



TABLE 1  RELATIVE CONTRIBUTION OF METALS AVERAGED OVER 4 MONTH SAMPLING PROGRAM

                                                                  MAXIMUM
                 COPPER            ZINC             CADMIUM      DISCHARGES
            AVERAGE % OF ALL  AVERAGE % OF ALL  AVERAGE % OF ALL CU,ZN & CD
   SOURCE   LBS/DAY SOURCES   LBS/DAY SOURCES   LBS/DAY SOURCES   LBS/DAY
   RICHMOND
    PORTAL      180    31.0    1,118     70.0       7.8    69.0   5,600

   LAWSON
    PORTAL       32     6.0      209     11.0       1.4    11.0   1,100

   OLD NO. 8
    MINE SEEP   109    25.0       45      3.0       0.4     4.0   1,000

   BIG SEEP      50     9.0       21      1.0       0.2     1.0     400

   BRICK FLAT
    PIT BY-PASS  52     2.0       73      1.0       0.6     1.0   1,000

   OTHER
    SOURCES            27.0              14.0              14.0

      TOTAL     423   100.0    1,466    100.0      10.4   100.0.
______________________________________________________________________________

TABLE 4

PERCENT CONTRIBUTION OF BOULDER CREEK SEEPS AND TAILINGS PILES WASTE ROCK DUMPS

                          PERCENT CONTRIBUTION
                                (RANGE)

                                            TAILINGS PILES AND
   METAL                  SEEPS             WASTE ROCK DUMPS

   CADMIUM               0.1 - 3                 0.1 - 7

   COPPER                3.1 - 17                0.7 - 20

   ZINC                  0.1 - 3                 0.1 - 4.



TABLE 9 AVAILABLE TECHNOLOGIES

   GENERAL RESPONSE
      ACTION                             TECHNOLOGIES

   OREBODIES AND MINE
   WORKINGS

     NO ACTION                NO ACTION

     RECOVERY                 MINE THE OREBODY USING OPEN PIT,
                              UNDERGROUND, OR IN SITU METHODS

     TREATMENT                IN SITU METHODS WITHOUT METALS
                              RECOVERY, AND THE USE OF SURFACTANTS
                              OR OTHER INHIBITING AGENTS
                              GROUNDWATER BARRIER WALLS, GROUNDWATER
                              INTERCEPTION, PUMPING, AND REVEGETATION
                              OF DISTURBED AREAS. INJECTION OF
                              LOW-DENSITY CONCRETE IN UNDERGROUND
                              MINE WORKINGS

     DISPOSAL                 LANDFILL

   SURFACE WATER

     NO ACTION                NO ACTION

     WATER MANAGEMENT         TRANSBASIN STREAM DIVERSION (PIPE,
                              OPEN CHANNEL, FLUME), LOCAL STREAM
                              DIVERSION, ENLARGE EXISTING
                              STORAGE, CONSTRUCT NEW STORAGE, AND
                              MODIFY CVP OPERATING PLAN

     TREATMENT                PRECIPITATION (UTILIZING LIME/LIMESTONE,
                              SODIUM HYDROXIDE, SODA
                              ASH), BIOLOGICAL NEUTRALIZATION,
                              BOGS, SULFIDE PRECIPITATION, STARCH
                              XANTHATE TREATMENT, CLARIFIER
                              THICKENER, AERATION, CHEMICAL
                              OXIDATION, BIOCHEMICAL OXIDATION,
                              ELECTROFLOCATION, IONIC FLOTATION,
                              CARBON ADSORPTION, SOLVENT
                              EXTRACTION, SODIUM ALUMINATE, COPPER
                              CEMENTATION, ELECTROWINNING, FILTRATION,
                              ION EXCHANGE, REVERSE OSMOSIS,
                              ELECTRODIALYSIS

     DISPOSAL (AMD)           SOLAR EVAPORATION, DEEP WELL INJECTION,
                              CONTROLLED RELEASE, AND DEEP
                              WATER INJECTION

     DISPOSAL (SOLIDS)        LANDFILL (ON OR OFFSITE), SOLIDS
                              DISPOSAL IN MINE WORKINGS.



TABLE 10. COMPONENTS FOR DETAILED ANALYSIS

SOURCE CONTROL

• PARTIAL CAPPING

• COMPLETE CAPPING

• GROUNDWATER INTERCEPTION

• INJECTION OF LOW DENSITY CELLULAR CONCRETE IN UNDERGROUND MINE WORKINGS

TREATMENT

• TREATMENT OF THE THREE MAJOR SOURCES

• TREATMENT OF THE FIVE MAJOR SOURCES

• TREATMENT OF FIVE MAJOR SOURCES AND OTHER SOURCES IN SLICKROCK CREEK

• TREATMENT OF THE FIVE MAJOR SOURCES PLUS OTHER SOURCES IN SLICKROCK CREEK AND
BOULDER CREEK 

WATER MANAGEMENT

• DIVERSION OF UPPER SPRING CREEK TO FLAT CREEK

• DIVERSION OF SOUTH FORK SPRING CREEK TO ROCK CREEK

• ENLARGEMENT OF SPRING CREEK DEBRIS DAM

• DIVERSION OF UPPER SLICKROCK CREEK AROUND TAILINGS PILES.




